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Iltem 14. Continued.

CHANGE TO STANDARD FORM 1442

1. Item 13.A.- Change the Bid Opening time and date from “2 p.m. local time, 14 September 1999” to “ 2
p.m. local time, 20 September 1999.”

2. Item 12.b.- Change the number of days to furnish required Performance and Payment Bonds from “10”
to “5” calendar days.

CHANGES TO THE WAGE RATES

3. Void pages 00710-1 through 00710-3, and substitute therefor the attached pages 00710-1 through
00710-3, each page bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION
NO. DACA63-99-B-0053."

CHANGES TO THE SPECIFICATIONS

4. Replacement Sections - Replace the following sections with the accompanying new sections of the
same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO
SOLICITATION NO. DACA63-99-B-0053:"

SECTION 01000
SECTION 01128
SECTION 01452
SECTION 13120
SECTION 13851
SECTION 13852
SECTION 13930
SECTION 15080
SECTION 15895
SECTION 16120
SECTION 16403
SECTION 16415

CONSTRUCTION SCHEDULE

SPECIAL PROJECT PROCEDURES FOR FORT HOOD
CONTRACTOR QUALITY CONTROL SMALL PROJECTS
STANDARD METAL BUILDING SYSTEMS

FIRE DETECTION AND ALARM SYSTEM, ADDRESSABLE
FIRE ALARM REPORTING SYSTEM, RADIO TYPE

WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION
THERMAL INSULATION FOR MECHANICAL SYSTEMS
AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM
INSULATED WIRE AND CABLE

PANELBOARDS

ELECTRICAL WORK, INTERIOR

CHANGES TO THE DRAWINGS

5. Drawing Sheet Al - Delete key note 9A and replace with note 9. The intent of note 9A was to remove
one wall of a double wall plumbing chase.

6. Drawing Sheet A2 - Revise detail reference 9/A5 on key note 9 to read 7/A5.

7. Drawing Sheet A2 - Change key note 4 to read as follows:

"Construct 20 gauge steel stud wall at 16" O.C. adjacent to remaining C.M.U. wall to create plumbing
chase. (Sound Batt)"

8. Drawing Sheet A2 - Change key note 8 to read as follows:

"Prep backside of existing C.M.U. wall exposed by work in this contract. Remove excess mortar and
make ready for application of Duroplex and ceramic tile."

Am¥l
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9. Drawing Sheet A5 - The mounting height for soap dispensers shall be 42" to the bottom of operating
mechanism.

10. Drawing Sheet A13 - Change door marks 112 and 113 on the door schedule from 3'-0" wide to full
width (4'-8"+/-)

11. Drawing Sheet E1 - Clarification: The hexagons shown identify various electrical devices to be
removed. All these devices shall be removed and all conduit and wire serving them shall be removed to
its respective circuit breaker.

12. Drawing Sheet E2 - Add general note: "All existing electrical boxes that are being abandoned in
place shall receive a cover plate."

13. Replacement Drawings.- Replace the drawings listed below with the attached new drawings(s) of the
same number, bearing the notation "AM #0001":

L1 1.CAL SEQ2 L1.1 INDEX TO DRAWINGS/LOCATION MAP
AO1_1.CAL SEQ3 Al1l.13 ARCHITECTURAL DEMOLITION
AO2_1.CAL SEQ4 A2.13 ARCHITECTURAL FLOOR PLAN
AO4_1.CAL SEQ6 A4.13 ARCHITECTURAL PARTIAL PLANS
AO5_1.CAL SEQ 7 A5.13 ARCHITECTURAL INTERIOR ELEVATIONS
AO7_1.CAL SEQ9 A7.13 ARCHITECTURAL REFLECTED CEILING
AO08_1.CAL SEQ 10 A8.13 ARCHITECTURAL ROOF PLAN
A09_1.CAL SEQ 11 A9.19 ARCHITECTURAL BUILDING SECTIONS
A10_1.CAL SEQ 12 A10.13 ARCHITECTURAL SECTIONS
All_1.CAL SEQ 13 Al11.13 ARCHITECTURAL DETAILS
Al2_1.CAL SEQ 14 Al12.13 ARCHITECTURAL DETAILS
Al13_1.CAL SEQ 15 A13.13 ARCHITECTURAL SCHEDULES
MO1_1.CAL SEQ 18 M1.4 HVAC DEMOLITION PLAN

MO02_1.CAL SEQ 19 M2.4 HVAC PLAN

MO3_1.CAL SEQ 20 M3.4 HVAC DETAILS

M04_1.CAL SEQ 21 M4.4 HVAC SCHEDULES

C01 1.CAL SEQ 22 C1.2 CONTROL DRAWING

C02 1.CAL SEQ 23 C2.2 CONTROL DRAWING

PO1 1.CAL SEQ?24 P1.3 PLUMBING DEMOLITION PLAN

P02 _1.CAL SEQ 25 P2.3 PLUMBING PLAN

PO3_1.CAL SEQ 26 P3.3 PLUMBING DETAILS

LO1_1.CAL SEQ27 1L1.2 LIGHTING DEMOLITION PLAN

LO2 1.CAL SEQ 28 1L2.2 INTERIOR LIGHTING PLAN

EO1 1.CAL SEQ29 E1.2 POWER DEMOLITION PLAN
EO02_1.CAL SEQ 30 E2.2 INTERIOR POWER PLAN

RO1 1.CAL SEQ 31 R1.1 RISER DIAGRAM AND PANEL SCHEDULE
R02_1.CAL SEQ 32 R2.2 INTERIOR RISER/WIRING DIAGRAM
HO1_1.CAL SEQ 33 H1.1 INTERIOR COM/SIGNAL PLAN

FO02 1.CAL SEQ 35 F2.2 FIRE PROTECTION DETAILS

FO3 1.CAL SEQ 36 F3.3 FIRE PROTECTION DETAILS

END OF AMENDMENT
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ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-99-B-0053

General Decision Number TX990051
Super seded General Decision No. TX980051
St ate: TEXAS

Construction Type:
BUILDING

County(ies):
BELL CORYELL

BUILDING CONSTRUCTION PROJECTS (does not include residentia
construction consisting of single fam |y hones and apartnments up
to and including 4 stories).

Modi fi cati on Number Publ i cation Date
0 03/ 12/ 1999
1 04/ 16/ 1999
2 09/03/1999
COUNTY(i es):
BELL CORYELL
* ELECO072A 08/26/1999
Rat es Fringes
ELECTRI Cl ANS 18. 50 3.40+3. 5%
CABLE SPLI CERS 19.50 3.40+3. 5%
| RON0482B 06/ 01/ 1998
Rat es Fringes
| RONORKERS, St ruct ur al 15. 85 4.05
SUTX1067A 11/16/1991
Rat es Fringes
Al R CONDI TI ONI NG AND HEATI NG
MECHANI CS ( Excl udi ng Duct Work) 9.10
BRI CKLAYERS 14. 00
CARPENTERS (I ncl udi ng Dr ywal
Hanger s) 11.58
CEMENT MASONS 10. 50
GLAZI ERS 7.00 . 46
| NSULATI ON | NSTALLERS (Bat't
and Bl own) 8.31 .54
| RONVORKERS, Rei nf orci ng 11. 00
LABORERS (| ncl udi ng Mason
Tenders) 5.61
LATHERS 15. 33
PAI NTERS 8.32 .13
PLASTERERS 12.78

PLUMBERS AND PI PEFI TTERS
00710-1



ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-99-B-0053

(Excl udi ng HVAC Wor k) 10. 07
POVER EQUI PMENT OPERATORS

Backhoes 8.54
ROOFERS 7.78

SHEET METAL WORKERS (| ncl udi ng

HVAC Wor k) 9.79
SOFT FLOOR LAYERS 13. 46 . 26
TI LE SETTERS 15. 00 .25

WELDERS - Receive rate prescribed for craft perform ng operation
to which welding is incidental

Unlisted classifications needed for work not included within

the scope of the classifications |isted may be added after

award only as provided in the | abor standards contract clauses

(29 CFR 5.5(a)(1)(v)).

In the listing above, the "SU' designation nmeans that rates

listed under that identifier do not reflect collectively

bar gai ned wage and fringe benefit rates. Oher designations

i ndi cate uni ons whose rates have been determned to be

prevailing.

WAGE DETERM NATI ON APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

* an existing published wage determ nation

a survey underlying a wage deternination

a Wage and Hour Division letter setting forth a

position on a wage determ nation matter

* a conformance (additional classification and rate)
ruling

* X

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional O fice for the area in which the survey was conducted
because those Regional O fices have responsibility for the
Davi s- Bacon survey program |f the response fromthis initia
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.

Wth regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the Branch
of Construction Wage Determi nations. Wite to:

Branch of Construction Wage Deterni nations
Wage and Hour Division

U. S. Departnment of Labor

200 Constitution Avenue, N. W

Washi ngton, D. C. 20210

00710-2



ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-99-B-0053

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration fromthe Wage and Hour Adm ni strator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Wite to:

Wage and Hour Admi ni strator
U.S. Departnent of Labor

200 Constitution Avenue, N. W
Washi ngton, D. C. 20210

The request should be acconpanied by a full statement of the
interested party's position and by any infornmation (wage paynent
data, project description, area practice material, etc.) that the
requestor considers relevant to the issue.

3.) If the decision of the Admi nistrator is not favorable, an
interested party nmay appeal directly to the Adnministrative Review
Board (formerly the WAage Appeals Board). Wite to:

Adm ni strative Revi ew Board

U. S. Departnent of Labor

200 Constitution Avenue, N. W

Washi ngton, D. C. 20210
4.) Al decisions by the Adm nistrative Review Board are final

END OF GENERAL DECISION

00710-3



Ft Hood Upgrade Buil di ng 3202 FHRAC
ACCOVMPANYI NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63- 99- B- 0053

SECTI ON 01000

CONSTRUCTI ON SCHEDULE
05/ 1998
AMENDMENT NO. 0001

PART 1 GENERAL

1

1

1

1

1 SCHEDULE

Commence, prosecute, and conplete the work under this contract in
accordance with the foll owi ng schedul e and Secti on 00800 SPECI AL CONTRACT
REQUI REMENT cl auses COMVENCEMENT, PROSECUTI ON AND COWVPLETI ON OF WORK and
LI QUI DATED DANMAGES

Conmencenent Conpl eti on Li qui dat ed
of Work of Work Damages
(cal endar (cal endar per cal endar
Item of Work days) days) day.
(1) Al work Wthin 10
days after
recei pt of
Notice to
Proceed 180 [ Am#l] $ 435. 00 [ Am#l]

1.1.1 Testing of Heating and Air-Conditioning Systens

The tinmes stated for conpletion of this project include all required
testing specified in appropriate specification sections of heating, air
conditioning and ventilation systenms including H/AC Conmi ssi oni ng
Exception, boiler conbustion efficiency test, boiler full l|oad tests, or
cooling tower performance tests, and refrigeration equipnment full |oad
tests, as specified in the applicable specifications shall be performed in
the appropriate heating/cooling season as determ ned by the Contracting
Oficer.

2 WORK RESTRI CTI ONS

1.2.1 JO NT OCCUPANCY

Buil ding will be unoccupied throughout construction.

2.2 Wor ki ng Hours

The normal duty working shift shall be Monday through Friday,
7:30 aam - 4:00 p.m

2.3 Security

SECTI ON 01000 Page 1



Ft Hood Upgrade Buil di ng 3202 FHRAC
ACCOVMPANYI NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63- 99- B- 0053

Contractor shall secure building at end of each day and shall be
responsi bl e for physical security of the bldg and mai ntenance of al
i nstall ed equi pnent throughout construction

1.2.4 Access
Access to building shall be from 72nd street

1.2.5 Beneficial Occupancy Date
Requi red beneficial occupancy date is 1 June 2000.

1.3 UTILITIES

1.3.1 Payment for Uility Services
See Section 00800 SPECI AL CONTRACT REQUI REMENTS.

1.3.2 Cut ages
The Contractor shall coordinate all requests for utility outages with the
Contracting Oficer in witing 14 days prior to date

of requested outage

a. Wat er, gas, steam and sewer outages shall be held to a
maxi mum durati on of 4 hours unl ess otherw se approved in witing.

b. El ectrical outages shall have a maxi num duration of 4 hours.

PART 2 PRODUCTS ( NOT USED)
PART 3 EXECUTI ON ( NOT USED)

-- End of Section --
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UPGRADE BUI LDI NG 3202 3202A
ACCOMPANTI NG AMENDMENT NO. 0001 TO SOLI CI TATI ON NO. DACA- 63- 99- B- 0053

SECTI ON 01128

SPECI AL PROJECT PROCEDURES FOR FORT HOOD
08/ 99

PART 1 GENERAL

1.

1 DI GG NG PERM TS

The Contractor shall obtain digging pernmits directly fromthe Fort Hood
Post DFW before any drilling, digging or excavation is undertaken. Provide
a conpl eted form FHT 420- X10, Coordi nation for Land Excavation, to the DPW
bui |l di ng 4228, Fort Hood, Texas for each permt. Allow 20 days for
Governnent review of digging permt requests. A digging pernmt for a

speci fied area of excavation expires 30 days after the issue date;
Contractor nust re-apply for a new pernmit to performexcavation in the area
if the excavation was not started within the 30 day period. Pernmits wll
identify all underground utilities within 1500 mm of the designated area
Contractor shall be responsible for all repairs, costs and damages due to
excavating without permt or damaging an identified utility. Unidentified
utilities shall be repaired by the Governnent expense

.2 CONDI TI ONS FOR USE OF FORT HOOD LANDFI LL

Use of the Fort Hood Municipal Solid Waste Landfill by the Contractor is
subject to the operating requirenents inposed on the landfill by the
Landfill operating Permit. Al waste delivered to the landfill wll be

i nspected by the landfill operating contractor for materials that are not
authorized in the landfill. Trucks that contain unauthorized waste will be

diverted for renpoval of the unauthorized material before being allowed to
proceed to the working facility to dunp their | oad. The follow ng cl asses
of materials are not authorized in the Fort Hood Muinicipal Solid Waste
Landfill and will be diverted as described bel ow

Recycl abl es: Cardboard and paperboard, untreated wood, |ight netal,
al umi num and steel containers, paper and plastic containers. Trucks
entering the landfill with recyclable materials will be directed to a
series of roll-off containers located at the entrance to the landfill for
renoval of the materials. Contractor/Transporters will be responsible for
renovi ng the unaut horized materials fromthe |oad and placing themin the
properly marked contai ner before proceeding to dunp their |oad. Loads that
are fully segregated by type of nmaterial in accordance with the Post
Recycling Centers instructions may be delivered to the Post Recycling
Center (Building 1345, |ocated at 65th and Railroad Dr.)

Clean Fill Material and Inert Construction and Denolition Wastes: Soil
sand, rock, clean masonry, brick, concrete and pavenent. These materials
are not accepted at the landfill, Trucks containing the materials nust be

di sposed of as noted on the draw ngs.

Sal vageabl e Itens: Tires, white goods and appliances, bulk scrap netal,
engi ne and nmachi ne parts and serviceable pallets. Serviceable pallets are

SECTI ON 01128 Page 1



UPGRADE BUI LDI NG 3202 3202A
ACCOMPANTI NG AMENDMENT NO. 0001 TO SOLI CI TATI ON NO. DACA- 63- 99- B- 0053

to be delivered to Post Recycling Center (Building 1345, |ocated at 65th
St. and Railroad Dr.) Al other salvageable itens should be delivered to
DRMO (Bui | di ng 4286, |ocated at 80th St and Tank Destroyer Bl vd

Hazar dous Waste: Hazardous wastes such as liquid waste, fluorescent
light bulbs, |ead-acid batteries, oil filters, ordinance, explosives,
pressuri zed gases, Freon, paints, solvents, antifreeze, pesticides,
her bi ci des, radi oactive material, and bio hazardous material are not
accepted. Trucks containing the naterials will not be allowed to enter the
[andfill.

Properly charterized special wastes including fuel (TPH) contam nated soils
(<1500 ppn), and demplition debris contanmi nated with | ead paint (TCLP <5.0
ng/L) are allowed in the landfill. Docunentation of all characterization
tests nust be provided to the Fort Hood DPWWaste Cl assification Unit and
the landfill manager a m ni num of 48 hours prior to delivery of the
material to the landfill. The Transporter nust have a properly conpleted
mani fest at the tinme of delivery to the landfill. Copies of the Landfill's
Wast e Acceptance Pl an, which contains specific requirenents for disposal of
the materials may be obtained from DPW Environnental, DPW Services or the
Landfill operating Contractor

The requirenents of this clause are not intended to limt the Contractor's
rights: the Contractor nay di spose of recyclable or sal vageable nmaterials
in any | awful manner he chooses outside of Fort Hood boundaries to the
extent allowed by other contract provisions.

PART 2 PRODUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON ( NOT APPLI CABLE)

-- End of Section --
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Ft Hood Upgrade Buil di ng 3202 FHRAC
ACCOVMPANYI NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63- 99- B- 0053

SECTI ON 01452

CONTRACTOR QUALI TY CONTROL SMALL PRQIECTS
04/ 1998
AMENDMENT NO. 0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 3740 (1994a) M ni mum Requi renents for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

ASTM E 329 (1993b) Agenci es Engaged in the Testing
and/or Inspection of Materials Used in
Construction

1.2 PAYMENT

Separate paynent will not be nmade for providing and maintaining an
effective Quality Control program and all costs associated therewith shal
be included in the applicable unit prices or |unp-sum prices contained in
the Bi ddi ng Schedul e

PART 2  PRODUCTS (NOT USED)
PART 3  EXECUTI ON
3.1 GENERAL REQUI REMENTS

The Contractor is responsible for quality control and shall establish and
mai ntain an effective quality control systemin conpliance with the
Contract Clause entitled "lInspection of Construction.” The quality contro
system shall consist of plans, procedures, and organi zati on necessary to
produce an end product which conmplies with the contract requirenents. The
system shall cover all construction operations, both onsite and offsite,
and shall be keyed to the proposed construction sequence. The project
superintendent will be held responsible for the quality of work on the job
and is subject to renoval by the Contracting O ficer for non-conpliance
with quality requirenments specified in the contract. The project
superintendent in this context shall nean the individual with the
responsibility for the overall nmanagement of the project including quality
and production

SECTI ON 01452 Page 1



Ft Hood Upgrade Buil di ng 3202 FHRAC
ACCOVMPANYI NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63- 99- B- 0053
3.2 QUALI TY CONTROL PLAN
3.2.1 Gener a
The Contractor shall furnish for review by the Government, not l|ater than

10 days after receipt of notice to proceed, the Contractor Quality Contro
(CQLC) Plan proposed to inplenent the requirements of the Contract Cl ause

entitled "lInspection of Construction.”" The plan shall identify personnel
procedures, control, instructions, tests, records, and forms to be used
The CQC Pl an shall include, as a mninum the following to cover al

construction operations, both onsite and offsite, including work by
subcontractors, fabricators, suppliers, and purchasing agents:

a. The nane, qualifications (in resune format), duties,
responsibilities, and authorities of each person(s) assigned a CQC function

b. A copy of the letter(s) outlining duties, authorities, and
responsibilities.

c. Procedures for scheduling, review ng, certifying, and managi ng
subnmittals. These procedures shall be in accordance with Section 01330
SUBM TTAL PROCEDURES

d. Procedures for tracking construction deficiencies from
identification through acceptable corrective action. These procedures will
establish verification that identified deficiencies have been corrected

e. Reporting procedures, including proposed reporting fornms.

f. Alist of the definable features of work. A definable feature of
work is a task which is separate and distinct fromother tasks and has
separate control requirenments. It could be identified by different trades
or disciplines, or it could be work by the sane trade in a different
environnent. Al though each section of the specifications may generally be
considered as a definable feature of work, there are frequently nore than
one definable feature under a particular section

3.2.2 Acceptance of Pl an

Acceptance of the Contractor's plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on
satisfactory performance during the construction. The Governnment reserves
the right to require the Contractor to nmake changes in his CQC Plan and
operations including renmoval of personnel, as necessary, to obtain the

qual ity specified. After acceptance of the CQC Plan, the Contractor shal
notify the Contracting Oficer in witing of any proposed change. Proposed
changes are subject to acceptance by the Contracting Oficer.

3.3 COORDI NATI ON MEETI NG
After the Preconstruction Conference, before start of construction, and

prior to acceptance by the Governnment of the CQC Plan, the Contractor shal
neet with the Contracting O ficer Authorized Representative/ staff and
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Ft Hood Upgrade Buil di ng 3202 FHRAC
ACCOVMPANYI NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63- 99- B- 0053

di scuss the Contractor's quality control system The CQC Plan shall be
subnmtted for review a mnimum of 10 cal endar days prior to the

Coordi nati on Meeting. During the neeting, a nutual understanding of the
system details and procedured shall be devel oped, including the forns for
recording the CQC operations, control activities, testing, adm nistration
of the systemfor both onsite and offsite work, and the interrelationship
of Contractor's Managenent and control with the Governnment's Quality
Assurance Plan and Program M nutes of the neeting shall be prepared by
the Governnent and signed by both the Contractor and the Governnent. There
may be occasions to reconfirm nutual understandi ngs and/ or address
deficiencies in the CQC system or procedures which nay require corrective
action by the Contractor.

3.4 QUALI TY CONTROL ORGANI ZATI ON

3.4.1 3.4.1 Personnel Requirenents

The requirenents for the CQC organi zation are a CQC System Manager and
sufficient nunber of additional qualified personnel to ensure contract
conpliance. The Contractor shall provide a CQC organi zati on which shall be
at the site at all tines during progress of the work and with conplete
authority to take any action necessary to ensure conpliance with the
contract. All CQC staff nenbers shall be subject to acceptance by the
Contracting Oficer.

[ Am#1l]
3.4.2 CQC System Manager

The Contractor shall identify as CQC System Manager an individual within
his organization at the site of work who shall be responsible for overal
managenent of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall have a ninimum of one year
construction experience on construction simlar to this contract and have a
m ni mum of five years construction experience in related work. This CQC
System Manager shall be on the site at all tinmes during construction and
shall be enployed by the prine Contractor. The CQC System Manager

may have duties as project superintendent in addition to quality control
An alternate for the CQC System Manager shall be identified in the plan to
serve in the event of the System Manager's absence. The requirenents for
the alternate shall be the sane as for the designated CQC System Manager

[ Am¥#l]
3.4.3 CQC Personnel/Staff as required

A staff shall be nmmintained under the direction of the CQC system nanager
to performall QC activities. The staff nust be of sufficient size to
ensure adequate QC coverage of all work phases, work shifts and work crews

i nvolved with the construction. These personnel may perform other duties,
but nust be fully qualified by experience and technical training to perform
their assigned QC responsibilities and nust be allowed sufficient tine to
carry out these responsibilities.
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Ft Hood Upgrade Buil di ng 3202 FHRAC
ACCOVMPANYI NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63- 99- B- 0053

3.4.4 Suppl enent al Per sonne

The Contractor shall provide as part of the CQC organization, as a m nimum
speci alized part tinme personnel for the follow ng areas: nechani cal

The nmechani cal QC person shall be a licensed nechani cal engineer with 4 years
of verifiable construction experience in HVAC, controls, and plunbing systens
or a highly qualified technician with 8 years experience in HVAC, controls,
and plunbing systens. As a mninumthe nmechani cal QC person shall be present
for all formal QC inspections and preparatory neetings for Division 15 work,

i ncl udi ng commi ssioning. This person shall also inspect all Division 15 work
prior to the QC conpletion inspection, and shall approve and sign al

Division 15 transnmittals prior to submitting to Government.

The system nmanager if qualified may satisfy this requirenent.
3.4.5 Organi zati onal Changes

The Contractor shall obtain Contracting Oficer's acceptance before replacing
any nmenber of the CQC staff. Requests shall include the nanes,
qualifications, duties and responsibilities of each proposed repl acenent.

3.4.6 Addi tional Requirenent

In addition to the above experience and education requirenents the CQC
Syst em Manager shall have conpleted the course entitled "Construction

Qual ity Managenent For Contractors". This course is periodically offered
at the Fort Worth District, Corps of Engineers Ofice, Federal Building,
Room 1A03, 819 Taylor Street, Fort Worth, Texas. It will be offered at the
follow ng tines:

2 Novenber 1999

Regi stration is required; call (817) 978-2161 or (817) 978-9998 for
reservations. Each class will be limted to 30 students. |If the demand is
greater than what is currently schedul ed, additional classes nay be
schedul ed. There is no charge for the course; however the contractor will
pay for travel and per diem costs.

3.5 SUBM TTALS

Submittals shall be nade as specified in Section 01330 SUBM TTAL
PROCEDURES. The CQC organi zation shall be responsible for certifying that
all subnmittals are in conpliance with the contract requirenents.

3.6 CONTROL

Contractor Quality Control is the neans by which the Contractor ensures
that the construction, to include that of subcontractors and suppliers,
conplies with the requirenents of the contract. At |least three phases of
control shall be conducted by the CQC System Manager for each definable
feature of work as foll ows:
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3.6.1 Preparatory Phase

Thi s phase shall be perfornmed prior to beginning work on each definable
feature of work, after all required plans/docunents/materials are
approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude

a. A review of each paragraph of applicable specifications, reference
codes, and standards. A copy of those sections of referenced codes and
standards applicable to that protion of the work to be acconplished in the
field shall be made avail able by the Contractor at the preparatory
i nspection. These copies shall be maintained in the field and avail abl e
for use by Governnent personnel until final acceptance of the work

b. A review of the contract draw ngs.

c. A check to assure that all materials and/or equi pnent have been
tested, submitted, and approved. (Only coded A or B shop drawi ng
submttals will be considered "as approved." Submittals other than those
coded A or Brequired to be resubmitted will delay the preparatory phase
neeting until they have been resubm tted and approved.)

d. Review of provisions that have been nmade to provide required contro
i nspections and testing during initial and follow - up phases.

e. Review the applicable R F.I1."'s.

f. Examination of the work area to assure that all required prelimnary
wor k has been conpleted and is in conpliance with the contract.

g. A physical exam nation of required materials, equipnent, and sanple
work to assure that they are on hand, conformto approved shop draw ngs or
subnmtted data, and are properly stored

h. A review of the appropriate activity hazard analysis to assure
safety requirenents are net.

i. Discussion of procedures for controlling quality of the work
i ncluding repetitive deficiencies. Docunent construction tolerances and
wor kmanshi p standards for that feature of work

j. Discussion of the initial control phase

k. The Governnment shall be notified at |east [24] hours in advance of
begi nning the preparatory control phase neeting. This neeting conducted by
the CQC System Manager and attended by the superintendent, other CQC
personnel (as applicable), and the foreman responsi ble for the definable
feature. The results of the preparatory phase neeting actions shall be
docunent ed by separate minutes prepared by the CQC System Manager and
attached to the daily CQC report. The Contractor shall instruct applicable
workers as to the acceptable | evel of workmanship required in order to neet
contract specifications.

3.6.2 Initial Phase

SECTI ON 01452 Page 5



Ft Hood Upgrade Buil di ng 3202 FHRAC
ACCOVMPANYI NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63- 99- B- 0053

Thi s phase shall be acconplished at the beginning of a definable feature of
work. The follow ng shall be acconplished

a. A check of work to ensure that it is in full conpliance with
contract requirenents. Review mnutes of the preparatory neeting

b. Verify adequacy of controls are in place to ensure full contract
conpliance. Verify any required control inspections and testing
requi renments.

c. Establish level of workmanship and verify that it nmeets m ni num
accept abl e workmanshi p standards. Conpare with required sanple panels as
appropri ate.

d. Resol ve all differences.

e. Check safety to include conpliance with and upgradi ng of the safety
plan and activity hazard analysis. Review the activity analysis with each
wor ker .

f. The Governnment shall be notified at | east 24 hours in advance of
beginning the initial phase. Separate mnutes of this phase shall be
prepared by the CQC System Manager and attached to the daily CQC report.
Exact | ocation of initial phase shall be indicated. The foll owup phases
shal | be outlined and di scussed

3.6.3 Fol | ow-up Phase

Daily checks shall be performed to assure control activities, including
control testing, are providing continued conpliance with contract

requi renents, until conpletion of the particular feature of work. The
checks shall be nade a matter of record in the CQC docunentation. Fina
follow up checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work which nmay be affected by the
deficient work. The Contractor shall not build upon or concea
non- conf orm ng wor k

3.6.4 Addi tional Preparatory and Initial Phases

Addi tional preparatory and initial phases shall be conducted on the sane
definable features of work if : the quality of on-going work is
unacceptable; if there are changes in the applicable CQC staff, onsite
production supervision or work crew, if work on a definable feature is
resuned after a substantial period of inactivity; or if other problens
devel op

3.7 TESTS
3.7.1 Testing Procedure
The Contractor shall perform specified, necessary or required tests to

verify that control nmeasures are adequate to provide a product which
confornms to contract requirenents. Upon request, the Contractor shal
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furnish to the Governnent duplicate sanples of test specinmens for possible
testing by the Governnent. Testing includes operation and/or acceptance
tests when specified. The Contractor shall performthe follow ng
activities and record and provide the foll ow ng data:

a. Verify that testing procedures conply with contract requirenents.

b. Verify that facilities and testing equi pnent are avail abl e and
conply with testing standards.

c. Check test instrunment calibration data against certified standards.
d. Verify that recording fornms and test identification control nunber
system including all of the test docunentation requirenments, have been

pr epar ed.

e. Results of all tests taken, all passing, re-tests and failing tests,

will be recorded on the CQC report for the date taken. Specification
paragraph reference, |ocation where tests were taken, and the sequentia
control nunber identifying the test will be given. An information copy of
tests perfornmed by an offsite or conmercial test facility will be provided

directly to the Contracting Oficer. The "final test reports will be
subnmtted as soon as they are avaible. Failure to submit tinely test
reports as stated may result in nonpaynent for related work perfornmed and
di sapproval of the test facility for this contract.

3.7.2 Testing Laboratories

The Governnent reserves the right to check | aboratory equi pnment in the
proposed | aboratory for conpliance with the standards set forth in the
contract specifications and to check the | aboratory technician's testing
procedures and techni ques. Laboratories utilized for testing soils,
concrete, asphalt, and steel shall neet criteria detailed in ASTM D 3740
and ASTM E 329

3.7.3 Furni shing or Transportation of Sanples for Government Testing

Costs incidental to the transportation of sanples or naterials will be
borne by the Contractor. Sanples of materials for test verification and
acceptance testing by the Governnent shall be delivered to the Governnent-
contract | aboratory designated by the Area Ofice.

Coordi nation for each specific test, exact delivery location, and dates
wi |l be nade through the Area O fi ce.

3.8 COVPLETI ON | NSPECTI ONS

3.8.1 Punch- Qut | nspection ( pre-final )
Near the end of the work, or any increnent of the work established by a
tinme stated in the Special C ause, "Comrencenent, Prosecution, and
Conpl etion of Work", or by the specifications, the CQC Manager shal

conduct an inspection of the work. A punch list of itens which do not
conformto the approved draw ngs and specifications shall be prepared and
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i ncluded in the CQC docunentation, as required by paragraph DOCUMENTATI ON.
The list of deficiencies shall include the estimted date by which the
deficiencies will be corrected. The CQC System Manager or staff shall neke
a second inspection to ascertain that all deficiencies have been corrected.
Once this is acconplished the Contractor shall notify the Governnent that
the facility is ready for the Governnment "Final Acceptance |nspection”.

3.8.2 Fi nal Acceptance I nspection

The Contractor's Quality Control Inspection personnel, his superintendent
or other primary managenent person and the contracting Oficer's
representative will be in attendance at the final acceptance inspection.
Addi tional Governnment personnel including, but not limted to, those from
Base/ Post Civil Facility Engineer user groups, and nmgjor conmands may al so
be in attendance. The final acceptance inspection will be formally
schedul ed by the Contracting Officer. Notice will be given to the
Contracting Officer at |least 7 days prior to the final acceptance

i nspection and nust include the Contractor's assurance that all specific
items previously identified to the Contractor as being unacceptable, along
with all remaining work performed under the contract, will be conplete and
acceptabl e by the date schedul ed for the final acceptance inspection.
Failure of the Contractor to have all contract work acceptably conplete for
this inspection will be cause for the Contracting Oficer to bill the
Contractor for the Governnment's additional inspection cost in accordance
with the contract clause entitled "lInspection of Construction".

3.9 DOCUMENTATI ON

The Contractor shall maintain current records providing factual evidence

that required quality control activities and/or tests have been perforned.
These records shall include the work of subcontractors and suppliers and

shall be on an acceptable formthat includes, as a nmininmm the follow ng
i nf ormati on:

a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equipnment with hours worked, idle, or down for
repair.

c. Work perfornmed each day, giving |ocation, description, and by whom

d. Test and/or control activities perforned with results and references
to specifications/drawi ngs requirenments. The control phase shall be
identified (Preparatory, Initial, Followup). List of deficiencies noted,
along with corrective action.

e. Quantity of materials received at the site with statenent as to
acceptability, storage, and reference to specifications/draw ngs

requi renments.

f. Submittals and deliverables reviewed, with contract reference, by
whom and action taken.

g. Of-site surveillance activities, including actions taken.
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h. Job safety evaluations stating what was checked, results, and
i nstructions or corrective actions.

i. Instructions given/received and conflicts in plans and/or
speci fications.

j. Contractor's verification statenent.

These records shall indicate a description of trades working on the
project; the nunmber of personnel working; weather conditions encountered;
and any del ays encountered. These records shall cover both conform ng and
deficient features and shall include a statenent that equipnment and

mat erials incorporated in the work and workmanship conply with the
contract. The original and one copy of these records in report form shal
be furnished to the Governnent daily within 12 hours after the date(s)
covered by the report, except that reports need not be submitted for days
on which no work is perforned. As a mninum one report shall be prepared
and subnitted for every seven days of no work and on the last day of a no
work period. All cal endar days shall be accounted for throughout the life
of the contract. The first report following a day of no work shall be for
that day only. Reports shall be signed and dated by the CQC System
Manager. The report fromthe CQC System Manager shall include copies of
test reports and copies of reports prepared by all subordinate quality
control personnel

3.10 SAMPLE FORMS

a. Mninmm construction quality control report and the m ni mumrequired
preparatory and initial inspection docunentation

b. Al tests of piping systems or portions thereof shall be recorded on
the "Piping System Test Report."

Sanple forms enclosed at the end of this section
3.11 NOTI FI CATI ON OF NONCOWPLI ANCE

The Contracting Officer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirenents. The Contractor shall take

i mredi ate corrective action after receipt of such notice. Such notice,
when delivered to the Contractor at the worksite, shall be deened
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting O ficer may issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time |ost due to such stop orders shall be nade
the subject of claimfor extension of tine or for excess costs or danmmges
by the Contractor.

SAMPLE FORMS
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Sanmple QC forns foll ow this page.
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(Sanpl e of typical Contractor Quality Control Report)

CONTRACTOR S NAME
(Addr ess)

DAI LY CONSTRUCTI ON QUALI TY CONTROL REPORT

Dat e: Report No.

Contract
No. :

Description and Location of work:

WEATHER: (Clear) (P. doudy) (d oudy);
Tenper at ur e: M n. Max;

Rai nfall __ i nches.
Contractor/ Subcontractors and Area of Responsibility with Labor Count for
Each
a.

b.

C.

d.

Equi prent Data: (Indicate itenms of construction equipnent, other than hand
tools, at the job site, and whether or not used.)

1. Work Perforned Today: (Indicate |location and description of work
performed. Refer to work perforned by prime and/or subcontractors by
letter in Table above. |If no work is perforned, report the reason.)
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2. Results of Surveillance: (Include satisfactory work conpl eted, or
deficiencies with action to be taken.)

a. Preparatory Inspection:

b. Initial Inspection:

c. Followup Inspections:

3. Test Required by Plans and/or Specifications perforned and Results of
Test s:

4. Verbal Instructions Received: (List any instructions given by
Governnment personnel on construction deficiencies, retesting required,
etc., with action to be taken.)

5. Remarks: (Cover any conflicts in plans, specifications, or
instructions or any delay to the job.)

6. Results of Safety Inspection: (lnclude safety violations and
corrective actions taken.)
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Contractor's | nspector

Page 1
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CONTRACTOR' S VERI FI CATION:  The above report is conplete and correct and
all material and equi pnent used and work perforned during this reporting
period are in conpliance with the contract plans and specifications except
as noted above.

Contractor's Chief of Quality Control

NOTE:
DO NOT LEAVE REPORT | TEMS BLANK

Items 1. through 6. must be reported every day. |If there is no other
report on an item enter the work "none" in the reporting space. Reports
with itens left blank will be returned as inconplete.

Page 2
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PREPARATORY PHASE CHECKLI ST

Contract No. Dat e:
Defi nabl e Feature: Spec Section
Gov't Rep Notified Hours in Advance Yes No

l. Per sonnel Present:

Nane Posi tion Conpany/ Gover nnent

9.

10.

(Li st additional personnel on reverse side)
1. Submittals

1. Review submittals and/or submttal |og 4288.
Have all subnmittals been approved? Yes No

If no, what itens have not been submtted?

a.

b.

PPC Page 1
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2. Are all materials on hand? Yes No

If no, what itenms are missing?

a.

b.

3. Check approved submttals against delivered nmaterials. (This should
be done as material arrives.)

Comrent s

1. Material storage

Are materials stored properly? Yes No

If No, what action is taken?

V. Specifications

1. Review each paragraph of specifications.

2. Discuss procedure for acconplishing the work.

3. Clarify any differences.

V. Prelimnary Work and Permits

Ensure prelimnary work is correct and pernits are on file.
If not, what action is taken?
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VI. Testing

1. ldentify test to be perfornmed, frequency, and by whom

2. \Wen required?

3. Wiere required?

4. Review ng Testing Plan.

5. Have test facilities been approved?

VII. Safety

1. Review applicable portion of EM 385-1-1.

2. Activity Hazard Anal ysis approved? Yes No
VIIl. Corps of Engineers comments during neeting.
CQC REP
PPC Page 3
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I NI TI AL PHASE CHECKLI ST

Contract No. Dat e:

Def i nabl e Feat ure:

Gov't Rep Notified Hours in Advance Yes No

l. Per sonnel Present:

Nane Posi tion Conpany/ Gover nnent

10.

(Li st additional personnel on reverse side)

| C Page 1
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.
Identify full conpliance with procedures identified at preparatory.

Coordi nate plans, specifications, and submttals.

Comrent s

1. Prelimnary Work. Ensure prelinmnary work is conplete and correct.
If not, what action is taken?

V. Establish Level of Workmanshi p.

1. VWhere is work | ocated?

2. |Is a sanple panel required? Yes No

3. WII the initial work be considered as a sanpl e?

Yes No

(If yes, naintain in present condition as |ong as possible.)
V. Resolve any differences.

Comrent s

| C Page 2

SECTI ON 01452 Page 21



Ft Hood Upgrade Buil di ng 3202 FHRAC
ACCOVMPANYI NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63- 99- B- 0053

VI. Check Safety
Revi ew job conditions using EM 385-1-1 and job hazard anal ysi s.

Comrent s

CQC REP
| C Page 3
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Pl PI NG SYSTEM TEST REPORT

STRUCTURE OR BUI LDI NG

CONTRACT NO.

DESCRI PTI ON OF SYSTEM OR PART OF SYSTEM TESTED:

DESCRI PTI ON OF TEST:

NAME AND TI TLE OF PERSON | N CHARGE OF PERFORM NG TESTS FOR CONTRACTCOR:

NAME

TI TLE

SI GNATURE

| HEREBY CERTI FY THAT THE ABOVE DESCRI BED SYSTEM HAS BEEN TESTED AS
| NDI CATED ABOVE AND FOUND TO BE ENTI RELY SATI SFACTORY AS REQUI RED I N
THE CONTRACT SPECI FI CATI ONS.

SI GNATURE OF | NSPECTOR

DATE

REMARKS:

Pi ping Systens Test Page 1
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OPERATI ON AND MAI NTENANCE | NSTRUCTI ONS

CONTRACT NO.

DESCRI PTI ON

LOCATI ON

DATE

Operation and mai ntenance instructions were conducted for
(Type of Equipnent)

required by section , paragraph

on

( Dat e)

The foll owi ng personnel were present:

I nstructions were given by

(Contractor's Representative)
The personnel identified herein by their signatures certify that they have
been instructed in the operation and mai nt enance of the above-nentioned
equi pnent .

&M Page 1
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-- End of Section --
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SECTI ON 13120

STANDARD METAL BUI LDI NG SYSTEMS
09/ 98

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSOCI ATI ON (AA)
AA- 02 (1994) Al um num Desi gn Manual :
Specification & Guidelines for Al unm num
Structures

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC FCD (1995a) Quality Certification Program
Description
Al SC- 04 (1989) Specification for Structural Steel

Bui | di ngs - Allowabl e Stress Design,
Pl asti c Design

Al SC Pub No. S342 L (1993) Load and Resi stance Factor Design
Specification for Structural Steel
Bui | di ngs

AMERI CAN | RON AND STEEL | NSTI TUTE (Al SI)
Al SI -01 (1996) Col d-Forned Steel Design Manual

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 36/ A 36M (1997a) Carbon Structural Steel
ASTM A 53 (1997) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seam ess
ASTM A 252 (1996) Wel ded and Seaml ess Steel Pipe Piles
ASTM A 325 (1997) Structural Bolts, Steel, Heat

Treated, 120/105 ksi M nimum Tensile Strength

ASTM A 463/ A 463M (1996a) Steel Sheet, Al um num Coated by the
Hot-Di p Process

ASTM A 490 (1997) Heat-Treated Steel Structural Bolts,
150 ksi M ninmum Tensil e Strength
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ASTM A 500

ASTM A 501

ASTM A 529/ A 529M

ASTM A 570/ A 570M

ASTM A 572/ A 572M

ASTM A 588/ A 588M

ASTM A 606

ASTM A 607

ASTM A 618

ASTM A 653/ A 653M

ASTM A 792/ A 792M

ASTM B 117

ASTM B 209

ASTM B 221

ASTM B 241/B 241M

ASTM B 308/ B 308M

(1996) Col d-Forned Wel ded and Seaml ess
Carbon Steel Structural Tubing in Rounds and
Shapes

(1996) Hot - Formed Wl ded and Seanl ess Carbon
Steel Structural Tubing

(1996) High-Strength Carbon- Manganese Steel
of Structural Quality

(1996) Steel, Sheet and Strip, Carbon,
Hot - Rol l ed, Structural Quality

(1997a) Hi gh-Strength Low Al | oy
Col unmbi um Vanadi um Structural Steel

(1997) High-Strength Low All oy Structural
Steel with 50 ksi (345 MPa) M nimum Yield
Point to 4 in. (100 mM) Thick

(1997) Steel, Sheet and Strip,

Hi gh-Strength, Low Alloy, Hot-Rolled and
Col d-Roll ed, with Inproved Atnospheric
Corrosi on Resistance

(1996) Steel, Sheet and Strip,
Hi gh-Strength, Low All oy, Col urmbi um or
Vanadi um or Both, Hot-Rolled and Col d-Rol | ed

(1996) Hot - Formed Wl ded and Seanl ess
Hi gh-Strength Low Al l oy Structural Tubing

(1997) Steel Sheet, Zinc-Coated (Galvanized)
or Zinc-lron Alloy-Coated (Gl vanneal ed) by
the Hot-Di p Process

(1997) Steel Sheet, 55% Al umi num Zi nc
Al'l oy- Coated by the Hot-Di p Process

(1997) Operating Salt Spray (Fog) Apparatus

(1996) Al um num and Al unmi num Al | oy Sheet and
Pl at e

(1996) Al umi num and Al um num Al | oy Extruded
Bars, Rods, Wre, Profiles, and Tubes

(1996) Al um num and Al unmi num Al | oy Seanl ess
Pi pe and Seam ess Extruded Tube

(1996) Al um num Al'l oy 6061-T6 Standard
Structural Profiles
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ASTM B 429 (1995) Al um num Al'l oy Extruded Structural
Pi pe and Tube

ASTM C 518 (1991) Steady-State Heat Flux Measurenents
and Thermal Transmi ssion Properties by Means
of the Heat Fl ow Meter Apparatus

ASTM C 553 (1992) M neral Fiber Bl anket Ther nal
I nsul ation for Conmercial and | ndustri al
Applications

ASTM C 991 (1992) Flexible dass Fiber Insulation for
Pre- Engi neered Metal Buil dings

ASTM D 522 (1993a) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

ASTM D 714 (1987; R 1994) Eval uating Degree of
Blistering of Paints

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1993) Effect of Household Chenicals
on Clear and Pignented Organic Finishes

ASTM D 1654 (1992) Evaluation of Painted or Coated
Speci nens Subj ected to Corrosive Environnments

ASTM D 2244 (1993) Cal culation of Color Differences from
I nstrunental |y Measured Col or Coordi nates

ASTM D 2247 (1994) Testing Water Resistance of Coatings
in 100 % Relative Hum dity

ASTM D 2794 (1993) Resistance of Organic Coatings to the
Ef fects of Rapid Deformation (I npact)

ASTM D 3359 (1995a) Measuring Adhesion by Tape Test

ASTM D 4214 (1997) Evaluating the Degree of Chal king of

Exterior Paint Films
ASTM D 4587 s(1991) Conducting Tests on Paint and
Rel at ed Coatings and Materials Using a
Fl uorescent UV-Condensation Light - and
WAt er - Exposur e Appar at us
ASTM E 96 (1995) Water Vapor Transm ssion of Materials
AMERI CAN VEELDI NG SCCI ETY ( AW5)

AWS D1. 1 (1996) Structural Welding Code - Steel
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MATERI AL HANDLI NG | NDUSTRY (MHI)
VH CMAA 70 (1994) Electric Overhead Traveling Cranes

METAL BUI LDI NG MANUFACTURERS ASSOC!I ATI ON ( MBVA)

MBMA- 01 (1996) Low Rise Building Systens Manua
SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATl ON

( SMACNA)
SMACNA- 02 (1993; Errata) Architectural Sheet Metal

Manual
UNDERWRI TERS LABORATORI ES (UL)

UL 580 (1994; Rev thru Sep 1997) Tests for Uplift
Resi st ance of Roof Assenblies

1.2 GENERAL REQUI REMENTS

The netal building systemcovered under this specification shall be
provi ded by a single manufacturer and shall include all conponents and
assenblies that forma building. Structural Standing Seam Metal Roofing
System when specified, shall be furnished as part of a single

manuf acturer's system

1.2.1 Bui | di ng Configuration

The building shall have structural steel nmin building franes, and
secondary frami ng including purlins,"(AM0001) and girts" engi neered and
fabricated by the building systens supplier. The building shall have
vertical steel high wall/fascia and singl e-slope roof systemincluding
soffits, gutters and downspouts. Roof slope shall be as shown on the

drawi ngs. The building shall be a single-span structure with the foll ow ng
fram ng system rigid frame. Building dinensions shall be as indicated

The m ni mum insi de clear dinmensions shall be as shown on the draw ngs.

1.2.2 Qualifications
1.2.2.1 Manuf act ur er

Met al buil ding shall be the product of a recognized steel building systens
manuf act urer who has been in the practice of manufacturing steel building
systenms for a period of not |less than 5 years. The manufacturer shall be
chiefly engaged in the practice of designing and fabricating steel building
systens. The manufacturer shall be certified under the Metal Building
Systens (MB) Certification Program AISC FCD. Structural fram ng and
covering shall be designed by a |icensed Professional Engi neer experienced
in design of this work

1.2.2.2 Installer

Erector shall have specialized experience in the erection of steel building
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systens for a period of at |least 3 years. Framing shall be erected in
accordance with MBMA-01, common industry practices and erection

i nstructions describing the basic sequence of assenbly, tenporary bracing,
shoring, and related informati on necessary for erection of the neta
building including its structural framework and conponents. The erector
shall furnish tenporary guys and braci ng where needed for squaring,

pl unbi ng, and securing the structural fram ng agai nst |oads acting on the
exposed fram ng, such as wi nd | oads and seismic forces, as well as |oads
due to erection equi pnment and erection operation. Bracing furnished by the
manuf acturer for the netal building systemshall not be assuned to be
adequate during erection. Structural nenbers shall not be field cut or
altered without approval of the netal building manufacturer. Welds,
abrasions, and surfaces not shop prined shall be prinmed after erection

1.2.2.3 Manuf acturer's Representative

A representative designated by the building manufacturer, who is famliar
with the design of the building supplied and experienced in the erection of
netal buildings simlar in size to the one required under this contract,
shall be present at the job site during construction, fromthe start of the
structural fram ng erection until conpletion of the installation of the
exterior covering, to assure that the building is erected properly.

1.3 DESI GN REQUI REMENTS

Criteria, |oading conbinations, and definitions shall be in accordance with
MBMA- 01 " (AME0001) and ASCE 7-95."

1.3.1 Dead Loads

The dead | oad shall consist of the weight of all permanent construction
such as roof, fram ng, covering nmenbers and all other materials of the
bui |l di ng system

1.3.2 Col | ateral Loads

Col | ateral | oad of 12 pounds per square foot shall be applied to the
entire structure to account for the weight of additional permanent

mat erials other than the building system such as sprinklers, mechanica
systens, electrical systems, hung partitions, and ceilings. This allowance
does not include the wei ght of hung equi pment wei ghing 50 pounds or nore.
Equi prent | oads of 50 pounds or nmore shall be shown on the shop (detail)
drawi ngs and the structure (franme, purlins, girts) shall be strengthened as
required. The Contractor is responsible for providing the building

manuf acturer the nagnitude and approxi mate |l ocation of all concentrated

| oads greater than 50 pounds before design of the buil ding commences.

1.3.3 Roof Live Loads
1.3.3.1 Uni form Loads

Uni formroof |ive loads, including nmaintenance traffic and construction
| oads, shall be deternined and applied in accordance with MBMA-01
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1.3.3.2 Concentrated Loads

In addition to MBMA-01 roof live | oads, a m ni num design concentrated | oad
of 300 pounds shall be used to sinulate a construction |oad on roof
panels. The concentrated | oad shall be applied at the panel nidspan and
shall be resisted by a single standing seam netal roof panel, or a 24

i nches wi de corrugated netal panel, assuned to be acting as a beam The
undef orned shape of the panel shall be used to determi ne the section
properti es.

1.3. 4 W nd Loads

W nd pressures shall be conputed and applied in accordance with "(AM{0001)
ASCE 7-95 "

1.3.5 Fram ng and Structural Menbers

Structural steel members and their connections shall be designed in
accordance with Al SC-04 or Al SC Pub No. S342 L. Structural cold-forned
steel frami ng nenbers and their connections shall be designed in accordance
with AISI-01. Alum num structural nmenbers and their connections shall be
designed in accordance with AA-02. Maxi mum defl ecti on under applied live

| oad, snow, or wind |load shall not exceed 1/240th of the span |ength.
Menbers with openings in their webs shall be designed with consideration of
the additional stresses which will result due to the openings. The
subpurlin and/or purlin spacing shall not exceed 30 inches on centers at
the corner, edge and ridge zones, and 5 foot nmaxi numon centers for the
remai nder of the roof.

1.3.6 Roofi ng and Si di ng

Except as otherw se specified, steel roofing and siding shall be designed
in accordance with Al SI-01. Maximum defl ection for wall and roof panels
under applied live | oad, snow or wind | oads shall not exceed 1/180th of the
span | ength. The design analysis shall establish that the roof, when

defl ected under | oadi ng conbi nations, shall not result in ponding. Mxinum
defl ections shall be based on sheets continuous across two or nore supports
with sheets unfastened and fully free to deflect. The calcul ated

defl ection fromthe concentrated | oad shall not exceed 1/180 of the span

I ength. The nethods for resisting |ateral |oads shall be cross-bracing,
rigid franmes, or wi nd colums

1.3.7 Provi sions for Gutters And Downspouts

Gutters and downspouts shall be designed according to the requirenments of
SMACNA- 02 for stornms which should be exceeded only once in 5 years and with
adequate provisions for thernmal expansion and contraction. Supports for
gutters and downspouts shall be designed for the anticipated | coads. Roof
drai nage systemto withstand rainfall intensity of 7 inches per hour, with
5 minute duration. Existing gutters and downspouts shall be nodified to
prevent water from existing building fromshedding onto new buil di ng roof.
New gutters and downspouts shall be designed to properly interface and
function with existing building.
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1.3.8 Drift Provisions

Lateral deflections, or drift, at the roof level of a structure in relation
to the floor or slab on grade, caused by deflection of horizontal force
resisting elenents, shall be less than 1/2 inch.

1.4 DESI GN ANALYSI S

The design analysis shall be the design of a |icensed Professional Engineer
experienced in design of this work and shall include conplete cal cul ations
for the building, and its conponents. Fornmulas and references shall be
identified. Assunptions and conclusions shall be explained, and
cross-referencing shall be clear. Wnd forces on various parts of the
structure, both positive and negative pressure, shall be calculated with
the controlling pressure sunmarized. Conputer programed designs shall be
acconpani ed by stress values and a letter of certification, signed by a

i censed Professional Engineer, stating the design criteria and procedures
used and attesting to the adequacy and accuracy of the design. A narrative
of the conputer program delineating the basic nmethodol ogy shall be

i ncluded. Conputer program output shall be annotated and suppl enmented with
sketches to verify the input and output. Critical |oad conditions used in
the final sizing of the nenbers shall be enphasized. The design analysis
shall include the nane and office phone nunber of the designer, who shal
function as a point of contact to answer questions during the detai

drawi ng revi ew.

1.5 SUBM TTALS
Governnment approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES
SD- 01 Dat a
Desi gn Anal ysis; GA

Desi gn anal ysis (building including anchor bolt plans) as one package with
t he drawi ngs.

SD- 04 Drawi ngs
Met al Buil di ng Systens; GA
Detail draw ngs consisting of catalog cuts, design and erection draw ngs,
and an isonetric view of the roof showing the design wind uplift pressure
and di nensi ons of edge and corner zones. Shop painting and finishing
speci fications. Anchor bolt placenment plan and col um reactions.

SD-13 Certificates
Met al Buil di ng Systens; GA

a. A Certificate fromthe netal building manufacturer stating that
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the netal building was designed froma conplete set of the contract
drawi ngs and specifications and that the building furnished conplies with
the specified requirenents.

b. MIIl certification for structural bolts, fram ng steel, roofing
and siding, and steel wall liner panels.

c. Warranty certificate. At the conpletion of the project the
Contractor shall furnish signed copies of the 5-year Warranty for Meta
Bui l ding System a sanple copy of which is attached to this section, the
20-year Manufacturer's Material Warranties, and the Manufacturer's 20-year
Syst em Weat herti ght ness Warranty when one is required

I nsul ation; GA
Certificate attesting that the polyisocyanurate insulation furnished for

the project contains recovered nmaterial, and showi ng an esti mated percent
of such recovered materi al

SD- 14 Sanpl es
Accessories; GA

One sanple of each type of flashing, trim closure, cap and simlar itens.
Si ze shall be sufficient to show construction and configuration

Roofi ng and Siding; GA

One piece of each type and finish (exterior and interior) to be used, 9

i nches long, full width. The sanple for factory color finished covering
shall be acconpanied by certified | aboratory test reports show ng that the
sheets to be furnished are produced under a continuing quality contro
program and that a representative sanple consisting of not Iess than 5

pi eces has been tested and has nmet the quality standards specified for
factory color finish

Fast eners; GA

Two sanpl es of each type to be used, with statenent regarding intended use
If so requested, random sanples of bolts, nuts, and washers as delivered

to the job site shall be taken in the presence of the Contracting Oficer

and provided to the Contracting Oficer for testing to establish conpliance

with specified requirenents.

| nsul ation; GA

One piece of each type to be used, and descriptive data covering
installation.

Gaskets and | nsul ati ng Conpounds; GA
Two sanpl es of each type to be used and descriptive data.

Seal ant; GA
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One sanple, approximately 1 pound, and descriptive data.
1.6 DELI VERY AND STORAGE

Materials shall be delivered to the site in a dry and undamaged condition
and stored out of contact with the ground. Materials other than fram ng
and structural nenbers shall be covered with weathertight coverings and
kept dry. Storage acconmpdations for roofing and siding shall provide good
air circulation and protection from surface staining

1.7 WARRANTI ES

The Metal Building System conposed of fram ng and structural nenbers,
roofing and siding, gutters and downspouts, accessories, fasteners and trim
shall be warranted as described bel ow agai nst materi al and workmanship
deficiencies, systemdeterioration caused by exposure to the el enents and
servi ce design |loads, |eaks and wind uplift damage. Any energency
tenporary repairs conducted by the owner shall not negate the warranties.

1.7.1 Prine Contractor's Wathertightness Warranty

The Metal Building System shall be warranted by the Contractor on a no
penal sum basis for a period of five years against naterials and

wor kmanshi p deficiencies; systemdeterioration caused by exposure to the
el enents and/ or inadequate resistance to specified service design | oads,
wat er | eaks, and wind uplift danage. The Metal Buil ding System covered
under this warranty shall include but is not limted to the foll ow ng:
fram ng and structural nenbers, roofing and siding panels and seans,
interior or exterior gutters and downspouts, accessories, fasteners, trim
flashi ngs, connectors, conponents, and fasteners, and other system
conponents and assenblies installed to provide a weathertight system and
items specified in other sections of these specifications that becone part
of the netal building system Al material and workmanship deficiencies,
system deterioration caused by exposure to the el enents and/or inadequate
resi stance to specified service design |oads, water |eaks and wi nd uplift
damage shall be repaired as approved by the Contracting Officer. See the
attached Contractor's witten warranty for issue resolution of warrantable
defects. This warranty shall warrant and cover the entire cost of repair
or replacenent, including all naterial, |abor, and related markups. The
Contractor shall supplenment this warranty with witten warranties fromthe
i nstall er and/or system manufacturer, which shall be subnmitted along with
Contractor's warranty. However, the Contractor is ultinmately responsible
for this warranty. The Contractor's witten warranty shall be as outlined
in attached WARRANTY FOR METAL BUI LDI NG SYSTEMS, and start upon fina
acceptance of the facility. The Contractor shall provide a separate bond
in an ambunt equal to the installed total netal building systemcost in
favor of the owner (Governnent) covering the Contractor's warranty
responsibilities effective throughout the five year Contractor's warranty
period for the entire netal building systemas outlined above.

1.7.2 Manuf acturer's Material and/or System Weat herti ghtness Warranti es

The Contractor shall furnish, in witing, the foll owi ng manufacturer's
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material warranties to the Contracting O ficer which cover all Mta
Bui | di ng System conponent s:

a. A manufacturer's 20 year material warranty warranting that the
speci fied zinc-coated steel, alumnumzinc alloy coated steel or
al umi num coated steel will not rupture, structurally fail, fracture
deteriorate, or becone perforated under nornmal design atnospheric
conditions and service design loads. Liability under this warranty shal
be limted exclusively to the cost of either repairing or replacing
nonconform ng, ruptured, perforated, or structurally failed securenent
system i ncludi ng fasteners and coil materi al

b. A manufacturer's 20 year exterior material finish warranty on the
factory colored finish warranting that the finish, under normal atnospheric
conditions at the site, will not crack, peel, or delaninate; chalk in
excess of a nunerical rating of eight, as determ ned by ASTM D 4214t est
procedures; or change colors in excess of five CIE or Hunter Lab col or
difference (delta E) units in accordance with ASTM D 2244. Liability under
this warranty is exclusively linted to replacing the defective coated
mat eri al

. 8 COORDI NATI ON MEETI NG

A coordination neeting shall be held within 45 days after contract award
for nutual understanding of the nmetal building system contract

requi renents. This nmeeting shall take place at the building site and shal
i nclude representatives fromthe Contractor, the roofing/netal building
system manuf acturer, the roofing/netal building supplier, the erector, the
desi gner, and the Contracting Oficer. Al itens required by paragraph
SUBM TTALS shal | be di scussed, including applicable standard manufact urer
shop drawi ngs, and the approval process. The Contractor shall coordinate
time and arrangenents for the neeting

PART 2 PRODUCTS

2.

1 BUI LDI NG COMPONENTS

Each piece or part of the assenbly shall be clearly and |l egibly marked to
correspond with the draw ngs.

.2 FRAM NG AND STRUCTURAL MEMBERS

Steel 1/8 inch or nore in thickness shall conformto ASTM A 36/ A 36M ASTM
A 529/ A 529M ASTM A 572/ A 572M or ASTM A 588/ A 588M Uncoated steel |ess
than 1/8 inch in thickness shall conformto ASTM A 570/ A 570M ASTM A 606,
or ASTM A 607. @Gal vani zed steel shall conformto ASTM A 653/ A 653M G 90
coating designation, 0.045 inch mnimmthickness. Holes for structura
connections shall be nmade in the shop

.3 ROOFI NG AND SI DI NG

Roofing and siding shall be either steel or alum num and shall have a
factory color to match existing finish
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2.

3.1 Roof i ng

Length of sheets shall be sufficient to cover the entire | ength of any
unbr oken roof slope unless otherwi se approved. Wdth of sheets with

overl appi ng configurations shall provide not |less than 24 inches of
coverage in place. Provisions shall be made for thernmal expansion and
contraction consistent with the type of systemto be used. Panel shal
have configurations for overl apping sheets. Roof deck assenblies shall be
Class 90 as defined in UL 580. Exposed, penetrating fastener may be used
Hei ght of corrugation at overlap of adjacent roof sheets shall be the
bui | di ng manufacturer's standard for the indicated roof slope. Profile of
roof panels shall match existing building roof panels.

. 3.2 Si di ng

Length of sheet shall be sufficient to cover the entire height of any
unbroken hei ght of wall surface as indicated on Draw ngs, unless otherw se
approved. Wdth of sheets with overlapping configurations shall provide
not | ess than 24 inches of coverage in place, interlocking ribs shal
provide not less than 12 inches of coverage in place. Provisions shall be
made for thernmal expansion and contraction consistent with the type of
systemto be used. Siding shall have configurations for overlapping

adj acent sheets or interlocking ribs for securing adjacent sheets. Siding
shall be fastened to framework using exposed or conceal ed fasteners.
Profile of siding shall match existing building siding.

.3.3 St eel Panel s

Roofing and Siding shall be zinc-coated steel confornmng to ASTM A 653/ A
653M G 90 coating designation. Panels shall be 0.024 inch thick m ninum
except that when the mid field of the roof is subject to design wind uplift
pressures of 60 psf or greater or the steel covering is used as a

di aphragm the entire roof system shall have a m ni numthickness of 0.030
i nch.

.3.4 Factory Col or Finish

Panel s shall have a factory applied polyvinylidene fluoride finish on the
exposed side. The exterior finish shall consist of a baked-on topcoat with
an appropriate prinme coat. Colors shall match the color of the existing
bui l di ng roof and wall panels. The exterior coating shall be a nominal 2
m | thickness consisting of a topcoat of not less than 0.7 ml| dry film
thi ckness and the paint manufacturer's recommended priner of not |ess than
0.2 nmi| thickness. The interior color finish shall consist of a backer
coat with a dry filmthickness of 0.5 ml. The exterior color finish
shall neet the test requirenents specified bel ow

.3.4.1 Salt Spray Test

A sanple of the sheets shall withstand a salt spray test for a m ni num of
1000 hours in accordance with ASTM B 117, including the scribe requirenent
in the test. |Inmmediately upon rempoval of the panel fromthe test, the
coating shall receive a rating of not |ess than 8F, few No. 8 blisters, as
deternmined by ASTM D 714; and a rating of 6, 1/8 inch failure at scribe,
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as determ ned by ASTM D 1654.
2.3.4.2 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 1/8 inch
di aneter mandrel, the coating filmshall show no evidence of cracking to
the naked eye.

2.3.4.3 Accel erat ed Weat hering, Chal ki ng Resi stance and Col or Change

A sanpl e of the sheets shall be tested in accordance with ASTM D 4587, test
condition B. The coating shall withstand the weat hering test without
cracki ng, peeling, blistering, |oss of adhesion of the protective coating,
or corrosion of the base netal. Protective coating that can be readily
renoved fromthe base netal with tape in accordance with ASTM D 3359, Test
Met hod B, shall be considered as an area indicating | oss of adhesion

Foll owi ng the accel erated weathering test, the coating shall have a chal k
rating not less than No. 8 in accordance with ASTM D 4214t est procedures,
and the col or change shall not exceed 5 CIE or Hunter Lab color difference
(delta E) units in accordance with ASTM D 2244.

2.3.4.4 Hum dity Test

When subjected to a humidity cabinet test in accordance with ASTM D 2247
for 1000 hours, a scored panel shall show no signs of blistering, cracking,
Creepage or corrosion.

2.3.4.5 | npact Resi stance

Factory-pai nted sheet shall withstand direct and reverse inpact in
accordance with ASTM D 2794 0.500 inch di aneter heni spherical head

i ndenter, equal to 1.5 tinmes the netal thickness in mls, expressed in
i nch-pounds, with no | oss of adhesion

2.3.4.6 Abr asi on Resi stance Test

When subjected to the falling sand test in accordance with ASTM D 968,

Met hod A, the coating systemshall withstand a mninmum of 50 liters of sand
before the appearance of the base netal. The term "appearance of base
netal" refers to the netallic coating on steel or the alum num base netal

2.3.4.7 Pol | uti on Resi stance

Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308

2.3.5 Accessori es

Flashing, trim nmetal closure strips and curbs, fascia, caps, diverters,
and simlar netal accessories shall be the manufacturer's standard
products. Exposed netal accessories shall be finished to match the
building finish. Mlded closure strips shall be bitum nous-saturated
fiber, closed-cell or solid-cell synthetic rubber or neoprene, or polyvinyl
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chl oride prenolded to match configuration of the roofing or siding and
shal | not absorb or retain water

2.4 FASTENERS

Fasteners for steel wall and roof panels shall be zinc-coated steel

al um num corrosion resisting steel, or nylon capped steel, type and size
speci fied bel ow or as otherwi se approved for the applicable requirenents.
Fasteners for alum numwall panels shall be alum num or corrosion resisting
steel. Fasteners for attaching wall panels to supports shall provide both
tensile and shear strength of not less than 750 |bs per fastener
Fasteners for accessories shall be the manufacturer's standard. Exposed
wal | fasteners shall be color finished or provided with plastic col or caps
to match the covering. Nonpenetrating fastener systemfor wall panels
usi ng conceal ed clips shall be manufacturer's standard for the system
provi ded.

2.4.1 Screws

Screws shall be as recommended by the manufacturer to neet the design
strength requirenents.

2.4.2 End- W&l ded St uds

Aut omat i c end-wel ded studs shall be shouldered type with a shank di anmeter
of not less than 3/16 inch and cap or nut for holding covering agai nst the
shoul der

2.4.3 Blind Rivets

Blind rivets shall be alumnumwith 3/16 inch nom nal dianeter shank or
stainless steel with 1/8 inch nom nal dianmeter shank. Rivets shall be
threaded stemtype if used for other than the fastening of trim Rivets
with holl ow stens shall have cl osed ends.

2.4.4 Bol ts

Bolts shall be not less than 1/4 inch dianeter, shoul dered or plain shank
as required, with proper nuts.

2.5 GUTTERS AND DOWNSPOUTS

Gutters and downspouts shall be fabricated of zinc-coated steel or

alum numzinc alloy coated steel and shall have matching finish of existing
buil ding gutter. M ninmum uncoated thickness of materials shall be 0.018
inch for steel and 0.032 inch for aluminum All accessories necessary for
the conplete installation of the gutters and downspouts shall be furnished
Accessories shall include gutter straps, downspout el bows, downspout
straps and fasteners fabricated fromnetal conpatible with the gutters and
downspout s.

2.6 I NSULATI ON

Thermal resistance of insulation shall be not |ess than the R-val ues shown
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on the contract drawi ngs. R-values shall be determ ned at a nean
tenperature of 75 degrees F in accordance with ASTM C 518. Insul ation
shall be a standard product with the insulation manufacturer, factory
marked or identified with insulation manufacturer's name or trademark and
R-value. ldentification shall be on individual pieces or individua
packages. Bl anket insulation shall have a facing as specified in paragraph
VAPOR RETARDER

2.6.1 Bl anket | nsul ation
Bl anket insul ation shall conformto ASTM C 991 or ASTM C 553

2.6.2 I nsul ati on Retainers
Ret ai ners shall be type, size and design necessary to adequately hold the
insulation and to provide a neat appearance. Metallic retaining nenbers
shall be nonferrous or have a nonferrous coating. Nonnetallic retaining
menbers, including adhesives used in conjunction with mechanical retainers
or at insulation seans, shall have a fire resistance classification not
| ess than that permitted for the insulation

2.7 SEALANT
Seal ant shall be an el astoneric type containing no oil or asphalt. Exposed
seal ant shall be colored to match the applicable building color and shal
cure to a rubber |ike consistency.

2.8 GASKETS AND | NSULATI NG COMPOUNDS
Gaskets and insul ati ng conpounds shall be nonabsorptive and suitable for
i nsul ating contact points of inconmpatible naterials. Insulating conpounds
shall be nonrunning after drying

2.9 VAPOR RETARDER

2.9.1 Vapor Retarders as Integral Facing
I nsul ation facing shall have a perneability of 0.02 permor |ess when
tested in accordance with ASTM E 96. Facing shall be unreinforced foi
with a natural finish. Facings and finishes shall be factory applied.

2.10 SHOP PRI M NG
Ferrous surfaces shall be cleaned of o0il, grease, |oose rust, |loose mll
scal e, and other foreign substances and shop prinmed. Prinmer coating shal
be in accordance with the manufacturer's standard system

PART 3 EXECUTI ON

3.1 ERECTI ON

3.1.1 Gener a

Erection shall be in accordance with the approved erection instructions and
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drawi ngs and with applicable provision of Al SC-S335. The conpl eted
bui |l di ngs shall be free of excessive noise fromw nd-induced vi brations
under the ordinary weather conditions to be encountered at the | ocation
where the building is erected, and neet all specified design requirenents.
Dissimlar materials which are not conpati ble when contacting each ot her
shall be insulated fromeach other by neans of gaskets or insulating
compounds. Frami ng nenbers fabricated or nodified on site shall be saw or
abrasive cut; bolt holes shall be drilled. On-site flane cutting of
fram ng nenbers, with the exception of small access holes in structura
beam or colum webs, shall not be permitted. |nproper or mislocated dril
hol es shall be plugged with an oversi ze screw fastener and gasketed washer
however, sheets with an excess of such holes or with such holes in critica
| ocations shall not be used. |Inproper or nislocated bolt holes in
structural menbers or other msfits caused by inproper fabrication or
erection, shall be repaired in accordance with Al SC-S303. Exposed surfaces
shall be kept clean and free from seal ant, netal cuttings, excess nateria
fromthermal cutting, and other foreign materials. Exposed surfaces which
have been thermally cut shall be finished smooth within a tolerance of 1/8
inch. Stained, discolored or damaged sheets shall be renmoved fromthe
site. Welding of steel shall conformto AWS D1.1; welding of alum num
shall conformto AA SAS-30. High-strength bolting shall conformto

Al SC- S329 using ASTM A 3250r ASTM A 490 bol ts.

3.1.2 Fram ng and Structural Menbers

Anchor bolts shall be accurately set by tenplate while the concrete is in a
plastic state. Uniform bearing under base plates and sill nenbers shall be
provi ded using a nonshrinking grout when necessary. Menbers shall be
accurately spaced to assure proper fitting of covering. Separate |eveling
pl at es under colum base plates shall not be used. As erection progresses,
the work shall be securely fastened to resist the dead | oad and wi nd and
erection stresses. Supports for electric overhead traveling cranes shal

be positioned and aligned in accordance with MHI CMAA 70.

3.1.3 Wal | Covering and Roof Covering

Wal | covering shall be applied with the |ongitudinal configurations in the
vertical position. Roof covering shall be applied with the |ongitudina
configurations in the direction of the roof slope. Accessories shall be
fastened into fram ng nmenbers, except as otherw se approved. Cl osure
strips shall be provided as indicated and where necessary to provide

weat herti ght construction.

3.1.3.1 Lap Type Panels with Exposed Fasteners

Except for self-fram ng buildings, end |laps shall be nade over fram ng
menbers with fasteners into fram ng nenbers approximtely 2 inches from
the end of the overlapping sheet. Side |laps shall be laid away fromthe
prevailing winds. Side |ap distances, end | ap di stances, joint sealing,
and spacing and fastening of fasteners shall be in accordance with the
manuf acturer's standard practice insofar as the maxi mum spaci ngs specified
are not exceeded and provi ded such standard practice will result in a
structure which will be free fromwater |eaks and neet design requirenents
Spaci ng of fasteners shall present an orderly appearance and shall not
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exceed: 8 inches on center at end | aps of covering, 12 inches on center
at connection of covering to internedi ate supports, 12 inches on center at
side | aps of roof coverings, and 18 inches on center at side |aps of wal
coverings except when otherw se approved. Side |laps and end | aps of roof
and wall covering and joints at accessories shall be sealed. Fasteners
shall be installed in straight lines within a tolerance of 1/2 inch in the
Il ength of a bay. Fasteners shall be driven normal to the surface and to a
uni form depth to properly seat the gasketed washers.

3.1.3.2 Conceal ed Fastener Wall Panels

Panel s shall be fastened to fram ng nenbers with conceal ed fastening clips
or other conceal ed devices standard with the manufacturer. Spacing of
fastening clips and fasteners shall be in accordance with the

manuf acturer's witten instructions insofar as the maxi num fastener

spaci ngs specified are not exceeded and provided such standard practice
will result in a structure which will be free fromwater |eaks and neet
design requirenments. Spacing of fasteners and anchor clips along the pane
interlocking ribs shall not exceed 12 inches on center except when

ot herwi se approved. Fasteners shall not puncture covering sheets except as
approved for flashing, closures, and trim exposed fasteners shall be
installed in straight lines. Interlocking ribs shall be seal ed according
to manufacturer's recommendati ons. Joints at accessories shall be sealed

3.1. 4 Gutters and Downspouts
Gutters and downspouts shall be rigidly attached to the building. Spacing
of cleats for gutters shall be 16 inches maxi mum Spacing of brackets and
spacers for gutters shall be 36 inches maxi mum Supports for downspouts
shall be spaced according to manufacturer's recomendati ons.

3.1.5 I nsulation Installation

I nsul ation shall be installed as indicated and in accordance wth
manuf acturer's instructions.

3.1.5.1 Bl anket | nsul ation
Bl anket insulation shall be installed over the purlins and held tight
agai nst the nmetal roofing. It shall be supported by an integral facing or
ot her comercially avail abl e support system

3.1.6 Vapor Retarder Installation

3.1.6.1 I ntegral Facing on Bl anket Insulation

Integral facing on blanket insulation shall have the facing | apped and
sealed with a conpatible tape to provide a vapor tight nmenbrane

3.2 FI ELD PAI NTI NG
| medi ately upon detection, abraded or corroded spots on shop-painted

surfaces shall be wire brushed and touched up with the sanme naterial used
for the shop coat. Shop-prinmed ferrous surfaces exposed on the outside of
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the building and all shop-prined surfaces of doors and w ndows shall be
painted with two coats of an approved exterior enanel. Factory color

finished surfaces shall be touched up as necessary with the nmanufacturer's
reconmended touch-up paint.

-- End of Section --
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SECTI ON 13851
FI RE DETECTI ON AND ALARM SYSTEM ADDRESSABLE
08/ 98
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANS| S3. 41 (1990) Audi bl e Emergency Evacuation Signals
CODE OF FEDERAL REGULATI ONS ( CFR)
47 CFR 15 Radi o Frequency Devices

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS (| EEE)

| EEE C62. 41 (1991) Surge Voltages in Low Voltage AC
Power Circuits

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70 (1996) National Electrical Code

NFPA 72 (1996) National Fire Al arm Code

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systens

NFPA 1221 (1994) Installation, Muintenance and Use
of Public Fire Service Commruni cation
Syst ens

UNDERWRI TERS LABORATORI ES (UL)
UL 6 (1997) Rigid Metal Conduit
UL 38 (1994; Rev Jan 1994) Manual ly Actuated
Si gnal i ng Boxes for Use with

Fire-Protective Signaling Systens

UL 268 (1996) Snoke Detectors for Fire Protective
Si gnal i ng Systens

UL 268A (1993; Rev thru May 1997) Snoke Detectors
for Duct Applications
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UL 521 (1993; Rev Cct 1994) Heat Detectors for
Fire Protective Signaling Systens

uL 797 (1993; Rev thru Mar 1997) Electrica
Metal I'i ¢ Tubi ng

UL 864 (1991; Rev thru May 1994) Control Units
for Fire-Protective Signaling Systens

" ( AM#0001) "

UL 1971 (1995; Rev thru May 1997) Signaling

Devices for the Hearing |npaired
1.2 GENERAL REQUI REMENTS
1.2.1 St andard Products

Mat eri al and equi prent shall be the standard products of a nanufacturer
regul arly engaged in the manufacture of the products for at |east 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that can provide service within 24 hours of notification

1.2.2 Namepl at es
Maj or conmponents of equi pnent shall have the manufacturer's name, address,
type or style, voltage and current rating, and catal og nunber on a
noncorrosi ve and nonheat-sensitive plate which is securely attached to the
equi pnent .

1.2.3 Keys and Locks
Locks shall be keyed alike. Four keys for the system shall be provided

1.2.4 Tags

Tags with stanped identification nunber shall be furnished for keys and
| ocks.

1.2.5 Verification of D nensions

After beconing famliar with details of the work, the Contractor shal
verify dinmensions in the field and shall advise the Contracting O ficer of
any di screpancy before perform ng the work

1.2.6 Conpl i ance

The fire detection and al arm system and the central reporting system shal
be configured in accordance with NFPA 72. The equi pnent furnished shall be
conpati ble and be UL listed, FM approved, or approved or listed by a
nationally recogni zed testing | aboratory in accordance with the applicable
NFPA st andar ds.
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1.2.7 Qualifications
1.2.7.1 Installer
The installing Contractor shall provide the following: NCET Fire Alarm

Technicians to performthe installation of the system A N CET Level 4
Fire Alarm Technician shall supervise the installation of the fire alarm

system NI CET Level 2 or higher Fire Alarm Technician shall install and
termnate fire al arm devices, cabinets and panels. An electrician or N CET
Level 1 Fire Alarm Technician shall install conduit for the fire alarm

system The Fire Alarmtechnicians installing the equi pnment shall be
factory trained in the installation, adjustment, testing, and operation of
the equi prent specified herein and on the draw ngs.

1.3 SYSTEM DESI GN
1.3.1 Operation

The fire alarm and detection systemshall be a conplete, supervised fire

al arm system The system shall be activated into the al arm node by
actuation of any alarminitiating device. The systemshall remain in the
alarm node until the initiating device is reset and the fire alarmcontro
panel is reset and restored to normal. Alarminitiating devices shall be
connected to initiating device circuits (IDC),Style B, to signal line
circuits (SLC), Style 6, in accordance with NFPA 72. Alarmnotification
appl i ances shall be connected to notification appliance circuits (NAC),
Style Z in accordance with NFPA 72. A |looped conduit system shall be
provided so that if the conduit and all conductors within are severed at
any point, all IDC, NAC and SLC will remain functional. The conduit |oop
requi renment is not applicable to the signal transmission link fromthe

| ocal panels (at the protected prem ses) to the Supervising Station (fire
station, fire alarmcentral comunication center). Textual, audible, and
vi sual appliances and systens shall conply with NFPA 72. Fire alarm system
conponents requiring power, except for the control panel power supply,
shall operate on 24 Volts dc. Addressable system shall be m croconputer

(m croprocessor or mcrocontroller) based with a m ninumword size of eight
bits and shall provide the follow ng features:

a. Sufficient menmory to perform as specified and as shown for
addr essabl e system

b. Individual identity of each addressable device for the follow ng
conditions: alarm trouble; open; short; and appliances
m ssing/failed renpte detector - sensitivity adjustnent fromthe
panel for snoke detectors

c. Capability of each addressabl e device being individually disabled
or enabled fromthe panel

d. Each SLC shall be sized to provide 40 percent addressable
expansi on wi thout hardware nodifications to the panel

1.3.2 Operational Features
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The system shall have the followi ng operating features:

a. Monitor electrical supervision of IDC, SLC, and NAC. Snpoke
detectors shall not have conmbined alarminitiating and power
circuits.

b. Monitor electrical supervision of the primary power (ac) supply,
battery voltage, placenment of alarm zone nodule (card, PC board)
within the control panel, and transmtter tripping circuit
integrity.

c. A trouble buzzer and trouble LED/LCD (light enmtting diode/liquid
crystal diode) to activate upon a single break, open, or ground
fault condition which prevents the required normal operation of
the system The trouble signal shall also operate upon |oss of
primry power (ac) supply, low battery voltage, renoval of alarm
zone nodul e (card, PC board), and di sconnection of the circuit
used for transmitting alarmsignals off-premises. A trouble alarm
silence switch shall be provided which will silence the trouble
buzzer, but will not extinguish the trouble indicator LED/ LCD
Subsequent troubl e and supervisory alarms shall sound the trouble
signal until silenced. After the systemreturns to normnal
operating conditions, the trouble buzzer shall again sound unti
the silencing switch returns to nornmal position, unless automatic
trouble reset is provided.

d. A one person test node. Activating an initiating device in this
nmode will activate an alarmfor a short period of time, then
automatically reset the alarm w thout activating the transmtter
during the entire process.

e. Atransmtter disconnect switch to allow testing and mai ntenance
of the systemwi thout activating the transmitter but providing a
troubl e signal when di sconnected and a restoration signal when
reconnect ed.

f. Evacuation alarmsilencing switch which, when activated, wll
silence alarm devices, but will not affect the zone indicating
LED/ LCD nor the operation of the transmitter. This switch shal
be over-ridden upon activation of a subsequent alarm from an
unal armed device and the NAC devices will be activated.

g. Electrical supervision for circuits used for supervisory signa
services (i.e., sprinkler systems, valves, etc.). Supervision
shal |l detect any open, short, or ground.

h. Confirmation or verification of all snoke detectors. The contro
panel shall interrupt the transmi ssion of an alarmsignal to the
system control panel for a factory preset period. This
i nterruption period shall be adjustable from1 to 60 seconds and
be factory set at 20 seconds. |Imrediately follow ng the
interruption period, a confirmation period shall be in effect
during which time an alarmsignal, if present, will be sent
i medi ately to the control panel. Fire alarmdevices other than
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1

1

1

1

snoke detectors shall be programred w thout confirmation or
verification.

The fire alarm control panel shall provide supervised addressable
rel ays for HVAC shutdown. An override at the HVAC panel shall not
be provi ded.

Provi de one person test node - Activating an initiating device in
this mode will activate an alarmfor a short period of time, then
automatically reset the alarm w thout activating the transmtter
during the entire process.

The fire alarm control panel shall nonitor the fire sprinkler
system

The control panel shall be software reprogramable to enable
expansion or nodification of the system w thout replacenment of
hardware or firmmvare. Exanples of required changes are: adding
or deleting devices or zones; changing system responses to
particul ar input signals; programmng certain input signals to
activate auxiliary devices.

3.3 Al ar m Functi ons
An alarmcondition on a circuit shall automatically initiate the foll ow ng
functions:

a. Transnission of a signal over the station radio fire reporting

3.4

system

Visual indications of the alarnmed devices on the fire alarm
control panel display.

Conti nuous soundi ng or operation of alarmnotification appliances
t hroughout the building as required by ANSI S3.41.

Primary Power

Operating power shall be provided as required by paragraph Power Supply for
the System Transfer fromnormal to energency power or restoration from
energency to normal power shall be fully automatic and not cause

transmi ssion of a false alarm Loss of ac power shall not prevent

transm ssion of a signhal via the fire reporting system upon operation of
any initiating circuit.

3.5

Battery Backup Power

Battery backup power shall be through use of rechargeable, seal ed-type
storage batteries and battery charger

4 TECHNI CAL DATA AND COVPUTER SOFTWARE

Techni cal data and conputer software (nmeaning technical data which rel ates
to conputer software) which is specifically identified in this project, and
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1

whi ch nay be defined/required in other specifications, shall be delivered,
strictly in accordance with the CONTRACT CLAUSES, and in accordance with
the Contract Data Requirenents List, DD Form 1423. Data delivered shall be
identified by reference to the particular specification paragraph agai nst
which it is furnished. Data to be submitted shall include conplete system
equi pnent, and software descriptions. Descriptions shall show how the

equi pnent will operate as a systemto nmeet the performance requirenents of
this contract. The data package shall also include the follow ng:

(1) Identification of programmable portions of system equi prent and
capabilities.

(2) Description of system revision and expansi on capabilities and
nmet hods of inplenmentation detailing both equipnent and software
requi renents.

(3) Provision of operational software data on all nopdes of
programmabl e portions of the fire alarm and detection system

(4) Description of Fire Alarm Control Panel equi pnment operation
(5) Description of auxiliary and renpte equi prment operations.
(6) Library of application software.

(7) Operation and mai ntenance manuals as specified in SD-19 of the
Submittal s paragraph.

5 SUBM TTALS
Governnment approval is required for submttals with a "GA" designation;
subnmttals having an "FI 0" designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD- 01 Dat a
Storage Batteries; GA
Substantiating battery cal cul ations for supervisory and al arm power

requi renents. Anpere-hour requirenents for each system conponent and each
panel conponent, and the battery rechargi ng period shall be included

Vol t age Drop; FIO.

Vol tage drop cal cul ations for notification appliance circuits to indicate
that sufficient voltage is available for proper appliance operation

Spare Parts; FIO
Spare parts data for each different item of material and equi pnent
speci fied, not later than 3 nmonths prior to the date of beneficia

occupancy. Data shall include a conplete list of parts and supplies with
the current unit prices and source of supply and a list of the parts
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reconmended by the nmanufacturer to be replaced after 1 year of service
Techni cal Data and Conputer Software; GA
Techni cal data which relates to conmputer software
SD- 04 Drawi ngs
Fire Alarm Reporting System GA

Detail draw ngs, prepared and signed by a Regi stered Professional Engineer
or a NICET Level 4 Fire Alarm Technici an, consisting of a conplete list of
equi pnrent and material, including manufacturer's descriptive and technica
literature, catalog cuts, and installation instructions. Note that the
contract drawi ngs show | ayouts based on typical detectors. The Contractor
shall check the | ayout based on the actual detectors to be installed and
make any necessary revisions in the detail drawings. The detail draw ngs
shall al so contain conplete wiring and schematic diagrans for the equi pment
furni shed, equipnent |ayout, and any other details required to denpnstrate
that the system has been coordinated and will properly function as a unit.
Detail ed point-to-point wiring diagramshall be prepared and signed by a
Regi stered Professional Engineer or a NICET Level 4 Fire Al arm Technici an
showi ng points of connection. Diagramshall include connections between
syst em devi ces, appliances, control panels, supervised devices, and

equi pnent that is activated or controlled by the panel

SD-06 | nstructions
Trai ning; FIO

Lesson plans, operating instructions, naintenance procedures, and training
data, furnished in manual format, for the training courses. The operations
training shall famliarize designated governnent personnel with proper
operation of the fire alarmsystem The mai ntenance training course shal
provi de the desi gnated governnment personnel adequate know edge required to
di agnose, repair, maintain, and expand functions inherent to the system

SD-08 Statenments
Testing;, GA
Detail ed test procedures, prepared and signed by a Regi stered Professiona
Engi neer or a NI CET Level 4 Fire Alarm Technician, for the fire detection
and al arm system 60 days prior to perfornm ng systemtests.

SD- 09 Reports
Testing;, GA
Test reports, in booklet form showing field tests perfornmed to prove
conpliance with the specified performance criteria, upon conpletion and
testing of the installed system Each test report shall docunent readings,

test results and indicate the final position of controls. The Contractor
shall include the NFPA 72 Certificate of Conpletion and NFPA 72 |Inspection
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and Testing Form with the appropriate test reports.
SD-13 Certificates
Equi prent; FI O

Certified copies of current approvals or listings issued by an i ndependent
test lab if not listed by UL, FM or other nationally recognized testing
| aboratory, showi ng conpliance with specified NFPA standards.

Qualifications; GA

Proof of qualifications for required personnel. The installer shall submt
proof of experience for the Professional Engineer, fire alarmtechnician
and the installing conpany.

SD- 19 Operation and Mi ntenance Manual s
Techni cal Data and Conputer Software; GA

Si x copies of operating manual outlining step-by-step procedures required
for system startup, operation, and shutdown. The nanual shall include the
manuf acturer's nane, nodel nunber, service manual, parts list, and conplete
description of equipnent and their basic operating features. Six copies of
mai nt enance nmaenual |isting routine maintenance procedures, possible
breakdowns and repairs, and troubl eshooting guide. The manual s shal

i nclude conduit |ayout, equipnment |ayout and sinplified wiring, and contro
di agrans of the systemas installed. The manuals shall include conplete
procedures for systemrevision and expansion, detailing both equi pnent and
software requirenents. Original and backup copies of all software delivered
for this project shall be provided, on each type of nedia utilized

Manual s shall be approved prior to training

1.6 DELI VERY AND STORAGE

Equi prrent delivered and placed in storage shall be stored with protection
fromthe weather, humidity and tenperature variation, dirt, dust, and any
ot her contam nants.

PART 2 PRODUCTS
"(AM#0001) 2.1 CONTROL PANEL

Control Panel shall conply with the applicable requirenents of UL 864.
Panel shall be nodular, installed in a surface nounted steel cabinet with
hi nged door and CAT 15 keyed cylinder |ock. Control panel shall be a
clean, uncluttered, and orderly assenbl ed panel containing conponents and
equi pnent required to provide the specified operating and supervisory
functions of the system The panel shall have pronm nent rigid plastic,
phenolic or nmetal identification plates for LED/ LCDs, zones, SLC, controls,
neters, fuses, and switches. Nameplates for fuses shall also include anpere
rating. The LED/LCD displays shall be located on the exterior of the

cabi net door or be visible through the cabi net door. Control pane
switches shall be within the | ocked cabinet. A suitable neans (single
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operation) shall be provided for testing the control panel visua

i ndi cating devices (nmeters or LEDs/LCDs). Meters and LEDs shall be plainly
vi si bl e when the cabi net door is closed. Signals and LEDs/LCDs shall be
provided to indicate "(AMZ0001) " any alarm supervisory or trouble
condition on the system Each IDC shall be powered and supervised so that
a signal on one device does not prevent the receipt of signals from other
devices. Loss of power, including batteries, shall not require the manua
rel oading of a program" Upon restoration of power, startup shall be
automatic, and shall not require any manual operation. The loss of primary
power or the sequence of applying primary or emergency power shall not
affect the transm ssion of alarm supervisory or trouble signals. Visua
annunci ati on shall be provided for LED/ LCD visual display as an integra
part of the control panel and shall identify with a word description and id
nunber each device. Cabinets shall be provided with anple gutter space to
al | ow proper clearance between the cabinet and |ive parts of the pane

equi pnent. |f nore than one nodular unit is required to forma contro
panel, the units shall be installed in a single cabinet |arge enough to
accommpdate units. Cabinets shall be painted red

2.1.1 "(AWO0001) DELETED'

2.1.2 Circuit Connections

Circuit conductors entering or leaving the panel shall be connected to
screw-type term nals with each conductor and term nal marked for
identification.

2.1.3 Syst em Expansi on and Modification Capabilities

Any equi prrent and software needed by qualified technicians to inplenent
future changes to the fire alarm system shall be provided as part of this
contract.

2.1.4 Addr essabl e Control Mbdul e

The control nodul e shall be capable of operating as a relay (dry contact
formC) for interfacing the control panel with other systems, and to
control door holders or initiate elevator fire service. The nodul e shal
be UL Iisted as conpatible with the control panel. The indicating device
or the external |oad being controlled shall be configured as a Style Y
notification appliance circuits. The systemshall be capabl e of

supervi sing, audible, visual and dry contact circuits. The control nodule
shall have both an input and output address. The supervision shall detect
a short on the supervised circuit and shall prevent power from being
applied to the circuit. The control nodel shall provide address setting
nmeans conpatible with the control panel's SLC supervision and store an
internal identifying code. The control nodule shall contain an integra
LED that flashes each tinme the control nodule is polled

2.1.5 Addressable Initiating Device Circuits Mdule
The initiating device being nmonitored shall be configured as a Style D

initiating device circuits. The system shall be capabl e of defining any
nodul e as an al arm nodul e and report alarmtrouble, |oss of polling, or as
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a supervisory nmodul e, and reporting supervisory short, supervisory open or
| oss of polling. The nodule shall be UL listed as conpatible with the
control panel. The nonitor nodule shall provide address setting neans
conpatible with the control panel's SLC supervision and store an interna

i dentifying code. Mnitor nodule shall contain an integral LED that
flashes each tinme the nonitor nmodule is polled. Pull stations with a
nonitor modul e in a common backbox are not required to have an LED

2.2 STORAGE BATTERI ES

Storage batteries shall be provided and shall be 24 Vdc seal ed,

| ead-cal ciumtype requiring no additional water. The batteries shall have
anpl e capacity, with primry power disconnected, to operate the fire alarm
system for a period of 72 hours. Following this period of battery
operation, the batteries shall have anple capacity to operate al

conponents of the system including all alarm signaling devices in the
total alarm node for a mninum period of 15 m nutes. Batteries shall be

| ocated at the bottom of the panel. Batteries shall be provided with
overcurrent protection in accordance with NFPA 72

2.3 BATTERY CHARGER

Battery charger shall be conpletely automatic, 24 Vdc with high/low
charging rate, capable of restoring the batteries fromfull discharge (18
Volts dc) to full charge within 48 hours. A pilot light indicating when
batteries are manually placed on a high rate of charge shall be provided as
part of the unit assenbly, if a high rate switch is provided. Charger
shall be located in control panel cabinet or in a separate battery cabi net.

2.4 ADDRESSABLE MANUAL FI RE ALARM STATI ONS

Addressabl e manual fire alarm stations shall conformto the applicable
requi renents of UL 38. Manual stations shall be connected into signal |ine
circuits. Stations shall be installed on surface mounted outlet boxes.
Manual stations shall be nmounted at 48 inches. Stations shall be single
action type. Stations shall be finished in red, with raised letter
operating instructions of contrasting color. Stations shall be CAT 15 key
resetable. The breaking of glass or plastic panels for operation are not
acceptable. Stations enploying glass rods are not acceptable. The use of
a key shall be required to reset the station. Gavity or nmercury switches
are not acceptable. Switches and contacts shall be rated for the voltage
and current upon which they operate. Addressable pull stations shall be
capabl e of being field programmed, shall |atch upon operation and remain

| atched until manually reset. Stations shall have a separate screw

term nal for each conductor

2.5 FI RE DETECTI NG DEVI CES

Fire detecting devices shall conmply with the applicable requirenents of
NFPA 72, NFPA 90A, UL 268, UL 268A, and UL 521. The detectors shall be
provided as indicated. Detector base shall have screw termnals for meking
connections. No solder connections will be allowed. Detectors |located in
conceal ed | ocations (above ceiling, raised floors, etc.) shall have a
renote visible indicator LED/LCD. Addressable fire detecting devices,
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except flame detectors, shall be dynam cally supervised and uni quely
identified in the control panel. Al fire alarminitiating devices shal
be individually addressabl e, except where indicated. Installed devices
shal |l conformto NFPA 70 hazard classification of the area where devices
are to be installed

2.5.1 Heat Detectors

Heat detectors shall be designed for detection of fire by combination fixed
tenperature and rate-of-rise principle. Heat detector spacing shall be
rated in accordance with UL 521

2.5.1.1 Combi nati on Fi xed- Tenperature and Rate-of-Ri se Detectors

Det ectors shall be designed for surface outlet box mounting and supported

i ndependently of wiring connections. Contacts shall be self-resetting
after response to rate-of-rise principle. Under fixed tenperature
actuation, the detector shall have a permanent external indication which is
readily visible. Detector units |located in boiler roonms, showers, or other
areas subject to abnornmal tenperature changes shall operate on fixed
tenperature principle only. The UL 521 test rating for the fixed
tenperature portion shall be 135 degrees F.. The UL 521 test rating for
the Rate-of-Rise detectors shall be rated for 50 by 50 ft.

2.6 NOTI FI CATI ON APPLI ANCES
2.6.1 Vi sual Notification Appliances

Vi sual notification appliances shall conformto the applicable requirenents
of UL 1971 and the contract draw ngs. Appliances shall have cl ear high
intensity optic lens, xenon flash tubes, and output white light. Strobe
flash rate shall be between 1 to 3 flashes per second and a nini rum of 15
candel a. Strobe shall be surface mounted as a unit in standard backbox.

2.6.2 Combi nati on Audi bl e/ Vi sual Notification Appliances
"(AM#0001) Conbi nati on audi bl e/visual notification appliances shall provide

the sane requirenents as individual units except they shall be rated at 75
candela with nulti 85db tone speakers." Units shall be factory assenbl ed

2.7 FI RE DETECTI ON AND ALARM SYSTEM PERI PHERAL EQUI PMENT
2.7.1 Condui t
Conduit and fittings shall conply with NFPA 70, UL 6, UL 1242, and UL 797
2.7.2 W ring
Wring for 120 Vac power shall be No. 12 AWG minimum The SLC wiring shal
be copper cable in accordance with the manufacturers requirenments. Wring
for fire alarmdc circuits shall be No. 14 AWG mininmum Vol tages shall not
be m xed in any junction box, housing, or device, except those containing

power supplies and control relays. Wring shall conformto NFPA 70.
Systemfield wiring shall be solid copper and installed in netallic conduit
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2.

or electrical nmetallic tubing, except that rigid plastic conduit nmay be
used under sl ab-on-grade. Conductors shall be color coded. Conductors
used for the sanme functions shall be simlarly color coded. Wring code
color shall remain uniformthroughout the circuit. Pigtail or T-tap
connections to initiating device circuits, supervisory alarmcircuits, and
notification appliance circuits are prohibited. T-tapping using screw
terminal blocks is allowed for style 5 addressabl e systens.

. 7.3 Speci al Tools and Spare Parts

Sof tware, connecting cables and proprietary equi pnent, necessary for the
mai nt enance, testing, and reprogranmm ng of the equipnent shall be furnished
to the Contracting Officer. Two spare fuses of each type and size required
shall be furnished. Two percent of the total nunber of each different type
of detector, but no |l ess than two each, shall be furnished. Spare fuses
shall be mounted in the fire al arm panel

. 8 " (AM#0001) RADI O ALARM TRANSM TTERS

2.8.1.1 This addressable fire detection and alarm system shall be
conpatible with the fire alarmreporting system radio type specified in
Section 13852 FI RE ALARM REPORTI NG SYSTEM RADI O TYPE. Each fire detection
devi ce shall be addressable through this transnmitter. The FAP shall report
the activating device, including trough to the fire departnent.

8.1.2 DELETED

2.

8.1.3 DELETED

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Al'l work shall be installed as shown and in accordance with the

manuf acturer's di agrans and recomrendati ons, unless otherw se specified
Snoke detectors shall not be installed until construction is essentially
conpl ete and the building has been thoroughly cl eaned

1.1 Power Supply for the System

A single dedicated circuit connection for supplying power froma branch
circuit to each building fire alarm system shall be provided. The power
shall be supplied as shown on the drawi ngs. The power supply shall be
equi pped with a | ocking nechanismand marked in red with the words "FIRE
ALARM Cl RCUI T CONTROL".

1.2 W ring

Conduit size for wiring shall be in accordance with NFPA 70. Wring for
the fire alarm system shall not be installed in conduits, junction boxes,
or outlet boxes with conductors of lighting and power systens. Not nore
than two conductors shall be installed under any device screw term nal.
The wires under the screw term nal shall be straight when placed under the
term nal then clanped in place under the screw terninal. The wres shal
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be broken and not twi sted around the terminal. Circuit conductors entering
or | eaving any nounting box, outlet box enclosure, or cabinet shall be
connected to screw termnals with each term nal and conductor marked in
accordance with the wiring diagram Connections and splices shall be nmade
usi ng screw term nal blocks. The use of wire nut type connectors in the
systemis prohibited. Wring within any control equi pnent shall be readily
accessi bl e without renmoving any conponent parts. The fire al arm equi pnent
manuf acturer's representative shall be present for the connection of wring
to the control panel

3.1.3 Control Pane

The control panel and its assorted conponents shall be nmounted so that no
part of the enclosing cabinet is less than 12 inches nor nore than 78

i nches above the finished floor. Mnually operable controls shall be
between 36 and 42 inches above the finished floor. Panel shall be
installed to conply with the requirenents of UL 864.

3.1. 4 Det ectors

Detectors shall be | ocated and installed in accordance with NFPA 72

Det ectors shall be connected into signal line circuits or initiating device
circuits as indicated on the drawings. Detectors shall be at |east 12

i nches fromany part of any lighting fixture. Detectors shall be |ocated
at least 3 feet fromdiffusers of air handling systens. Each detector
shall be provided with appropriate nounting hardware as required by its
nounting |location. Detectors which nount in open space shall be npunted
directly to the end of the stubbed down rigid conduit drop. Conduit drops
shall be firmy secured to minimze detector sway. Wiere |ength of conduit
drop fromceiling or wall surface exceeds 3 feet, sway bracing shall be
provided. Detectors installed in conceal ed | ocations (above ceiling,

rai sed floors, etc.) shall have a renote visible indicator LED/ LCD as

i ndi cat ed.

3.1.5 Noti fication Appliances
Notification appliances,in all areas except Library, shall be nmounted 80
i nches above the finished floor or 6 inches below the ceiling, whichever

is lower. Notification appliances in Library area shall be nounted 12
i nches bel ow the ceiling

3.2 OVERVOLTAGE AND SURGE PROTECTI ON

3.2.1 Power Line Surge Protection
Al'l equi prrent connected to alternating current circuits shall be protected
from surges per |EEE C62.41 B3 conbi nati on waveform and NFPA 70. Fuses
shall not be used for surge protection. The surge protector shall be rated
for a maxinmumlet thru voltage of 350 Volts ac (line-to-neutral) and 350

Volt ac (neutral -to-ground).

3.3 GROUNDI NG
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Groundi ng shall be provided by connecting to building ground system
3.4 TESTI NG

The Contractor shall notify the Contracting Oficer at |east 10 days before
the prelimnary and acceptance tests are to be conducted. The tests shal
be perforned in accordance with the approved test procedures in the
presence of the Contracting Oficer. The control panel manufacturer's
representative shall be present to supervise tests. The Contractor shal
furnish instruments and personnel required for the tests.

3.4.1 Prelim nary Tests

Upon conpl etion of the installation, the systemshall be subjected to
functional and operational performance tests including tests of each
installed initiating and notification appliance, when required. Tests
shall include the neggering of system conductors to determnine that the
systemis free fromgrounded, shorted, or open circuits. The negger test
shall be conducted prior to the installation of fire alarm equipnent. |If
deficiencies are found, corrections shall be nade and the system shall be
retested to assure that it is functional. After conpleting the prelimnmnary
testing the Contractor shall conplete and submit the NFPA 72, Certificate
of Conpl eti on.

3.4.2 Accept ance Test
Acceptance testing shall not be perfornmed until the Contractor has
conpl eted and subnmitted the Certificate of Conpletion. Testing shall be in
accordance with NFPA 72. The recommended tests in NFPA 72 shall be
consi dered mandatory and shall verify that previous deficiencies have been
corrected. The Contractor shall conplete and subnmit the NFPA 72,
I nspection and Testing Form The test shall include all requirements of
NFPA 72 and the foll ow ng:
a. Test of each function of the control panel.

b. Test of each circuit in both trouble and normal npdes.

c. Tests of each alarminitiating devices in both normal and trouble
condi tions.

d. Tests of each control circuit and device.

e. Tests of the battery charger and batteries.

f. Conplete operational tests under emergency power supply.
g. Visual inspection of wiring connections.

h. Opening the circuit at each alarminitiating device and
notification appliance to test the wiring supervisory feature.

i. Gound fault
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j. Short circuit faults
k. Stray voltage

I. Loop resistance

-- End of Section --
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SECTI ON 13852
FI RE ALARM REPORTI NG SYSTEM RADI O TYPE
11/ 97
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
CODE OF FEDERAL REGULATI ONS ( CFR)
47 CFR 15 Radi o Frequency Devices

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62. 41 (1991) Surge Voltages in Low Voltage AC
Power Circuits

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1996; Errata) National Electrical Code
NFPA 72 (1996; Errata) National Fire Al arm Code
UNDERWRI TERS LABORATORI ES (UL)
UL 6 (1997) Rigid Metal Conduit

uL 797 (1993; Rev thru Mar 1997) El ectrical
Metal l'i ¢ Tubi ng

" ( AM¥0001) "

1.2 GENERAL REQUI REMENTS
1.2.1 St andard Products

Mat eri al and equi prent shall be the standard products of a nanufacturer
regul arly engaged in the manufacture of the products and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening. Equipnent shall be supported by a service

organi zation that can provide service within 24 hours. Refer to SECTI ON
13851 FI RE ALARM REPORTI NG SYSTEM RADI O TYPE and as specified hereinafter
this Section.

1.2.2 Namepl at es

Maj or conmponents of equi pnent shall have the manufacturer's name, address,
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type or style, voltage and current rating, and catal og nunber on a
noncorrosi ve and nonheat-sensitive plate which is securely attached to the
equi pnent .

1.2.3 Tags

Tags with stanped identification nunbers shall be furnished for keys and
| ocks.

"(AM#0001)1.2.4 Keys and Locks

Locks shall be keyed to nmatch other transmitters on the Base"

1.2.5 Verification of D nensions

The Contractor shall beconme familiar with all details of the work, verify
all dinmensions in the field, and shall advise the Contracting O ficer of
any di screpancy before perform ng the work

1.2.6 Conpl i ance

The central reporting systemshall conply with NFPA 72. The equi pnent
furnished shall be listed by Underwiters Laboratories, or Factory Mitua
Engi neeri ng and Research, or be approved or listed by a nationally
recogni zed testing | aboratory.

1.3 SUBM TTALS

Governnment approval is required for submttals with a "GA" designation;
subnmttals having an "FI 0" designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD- 01 Data
Battery; GA
Substantiating battery cal culations for supervisory and al arm power
requi renents. Anpere-hour requirenents for each system conmponent, each
panel conponent and the battery recharging period shall be included
Spare Parts; FIO
Spare parts data for each different item of material and equi pnent
speci fied, after approval of detail drawi ngs, and not |ater than GA nonths
prior to the date of beneficial occupancy. Data shall include a conplete
list of parts and supplies with the current unit prices and source of
supply and a list of the parts reconmended by the manufacturer to be
repl aced after 1 year of service

Qualifications; FIO

Qualifications, with verification of experience and license nunber, of a
Regi stered Professional Engineer with at |east 4 years of current
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experience in the design of fire protection and detection systens. This
engi neer nust performthe various specification itens required by this
section to be perforned by a Regi stered Professional Engineer.

SD- 04 Drawi ngs
Fire Alarm Reporting System GA.

Detail draw ngs, signed by the Registered Professional Engi neer, consisting
of a conplete list of equipnment and material, including manufacturer's
descriptive and technical literature, catalog cuts, and installation
instructions. Note that the contract draw ngs show | ayouts based on
typical detectors. The contractor shall check the |ayout based on the
actual detectors to be installed and make any necessary revisions in the
detail drawings. Detail drawi ngs shall also contain conplete wiring and
schemati c di agrans for the equi prment furnished, equipnment |ayout, and any
other details required to denpnstrate that the system has been coordi nated
and will properly function as a unit.

Wring Diagranms; GA

Detail point-to-point wiring diagram signed by the Regi stered Professional
Engi neer, showi ng all points of connection. Diagramshall include

connecti ons between system devi ces, appliances, control panels, supervised
devices, an all equipnment that is activated or controlled by the panel.

SD-06 Instructions
Fire Alarm Reporting System GA.

Si x conplete copies of operating instructions outlining step-by-step
procedures required for system startup, operation, and shutdown. The
instructions shall include the manufacturer's nanme, nodel nunber, service
manual , parts list, and brief description of all equipnment and their basic
operating features. Six copies of maintenance instructions listing routine
mai nt enance procedures, possible breakdowns and repairs, and

troubl eshooting guide. The instructions shall include conduit |ayout,
equi pnent |ayout and sinplified wiring, and control diagranms of the system
as installed. Instructions shall be approved prior to training.

SD-08 Statenments
Test Procedures; FIO
Detail ed test procedures for the fire alarmreporting system 60 days prior
to performng systemtests. The test procedures shall be signed by the
Regi st ered Prof essi onal Engi neer.

SD- 09 Reports
Testing; FIO
Test reports in booklet formshowing all field tests perfornmed to prove

conpliance with the specified performance criteria, upon conpletion and
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testing of the installed system Each test report shall docunent al
readi ngs, test results and indicate the final position of controls.

SD-13 Certificates
Equi prent; GA
Certified copies of current applicable approvals or listings issued by UL

FM or other nationally recognized testing | aboratory show ng conpliance
wi th applicabl e NFPA standards.

L4 DELI VERY AND STORAGE

Al'l equi prrent delivered and placed in storage shall be protected fromthe
weat her, humidity and tenperature variations, dirt, dust, and other
cont am nants

.5 SYSTEM OPERATI ON

The radi o system shall report alarns to the radio fire alarm nonitoring
base station. The systemshall be a conpletely supervised radio type fire
alarmreporting system "(AM{0001) The system shall indicate the address of
the alarm"™ The radi o conmunication Iink shall be supervised and operated
i n accordance with NFPA 72

.6 ELECTRI CAL SUPERVI SI ON

El ectrical supervision shall be provided for all circuits and for al
positions of interface panel control swtches.

"(AM#0001) Power Supply

PART 2 PRODUCTS

2.

1 RADI O FI RE ALARM TRANSM TTER ( TRANSCEI VER)

Radio Fire Alarm Transmitter (Transceiver) shall be Monaco Enterprises,

Inc. nodel BT2-7 conpatible with the Radio Fire Alarm Monitoring Base
Station. The transmitter shall be all solid state and conply with
appl i cabl e portions of 47 CFR 15 governing type acceptance. Al
transmitters of a common configuration shall be interchangeable with the

ot her devices furni shed by the manufacturer. Each transmitter shall be the
manuf acturer's current conmercial product conpletely assenbl ed, wired,
tested at the factory, and delivered ready for installation and operation

1.1 Frequency Al |l ocation

The transmitters shall operate on a frequency of 139.6750 MHz.

1.2 Power Requirenents

Transmitters shall be powered by a conbination of locally available 120
Vac, and sealed | ead-acid type batteries requiring no additional water
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In the event of loss of 120 Vac power, the transmitter shall automatically
switch to battery operation. The switchover shall be acconplished with no
interruption of protective service, without adversely affecting the
battery-powered capabilities, and shall cause the transm ssion of a trouble
nmessage in no |l ess than seconds. Upon restoration of ac power, transfer
back to normal ac power supply shall be automatic and the battery shall be
recharged. The converter/battery charger shall be installed within the
transmitter housing. Power supply transient filtering shall be provided

"(AM#000 2.1.2.11) Power Supply

The operating power for the systemshall be single phase taken fromthe
building electric service as specified in paragraph Power Supply for the
System  Energency backup power shall be provided by sealed |l ead-acid type
batteries requiring no additional water. The chargi ng system shal
recharge fully discharged batteries within 12 hours and maintain the
batteries in the fully charged state. The battery shall have the capacity
to operate the systemfor not |ess than 48 hours under maxi nrum nornal | oad
with the power supply to the charger disconnected"

2.1.2.2 Battery Power

The battery package shall be capable of supplying all the power
requi renents for a given transmtter

2.1.2.3 Battery Duration
Radio fire alarmtransmitter standby battery capacity shall provide
sufficient power to operate the transnmitter in a normal standby status for
a mnimum of 60 hours and shall be capable of transmtting alarns during
that period. The capacity for battery-only powered transmtters shall be 6
nont hs before recharging i s necessary.

2.1.2.4 Battery Supervision
Each radio fire alarmtransnitter shall constantly nonitor and supervise
its own battery powered supply. A lowbattery condition shall be reported
when battery voltage falls bel ow 85 percent of the rated voltage

2.1.3 Functi onal Requirenents

2.1.3.1 Interfacing Indicators and Controls

Transmitters shall incorporate the provisions for auxiliary interconnection
to existing interior alarm systens.

2.1.3.2 Generation of Signals

Each transmitter shall be a standard design which allows the i mediate
transmission of all initiated signals.

2.1.3.3 Power OQut put

The radi o frequency (RF) power output of each transmitter shall be
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sufficient for reliable alarmreporting. The m nimum RF power output shal
be 1 watt.

2.1.3.4 Menory

Transmitters shall have nmenory capability. Miltiple, sinultaneous alarns
shall not result in the | oss of any nessages. Messages shall be stored
until they are transmtted

2.1.3.5 Transm ssion Confirmation

When a signal is initiated at a public box (push button or pull lever), the
transmitter shall produce an audi ble or visual indication that the
transmitter is operating and that a signal is being sent.

2.1.3.6 Transmitter Identity Code

Each transmitter shall transmt a distinct identity code nunber as part of
all signals emanating fromthe transnmitter. The identity code shall all ow
for no less than a 5 digit code selection and be transnitted not |ess than
three conplete rounds (cycles).

2.1.3.7 Message Desi gnations

Each transmitter shall allow as a mininumno |ess than 10 distinct and
individually identifiable message designations as to the types or causes of
transm tter actuation.

a. Master Message: Master nessages shall be transnmitted upon
automatic actuation of the transmitter. "(AM{0001) The buil ding
and devi ce causing actuation shall be individually identified as
part of this transn ssion."

b. Test Message: Test nmessage shall be capabl e of both nmanual and
automatic actuation. Wen a transceiver nethod is enployed, it
shall provide for automatic interrogation at presel ected periods
or continuous automatic interrogation in accordance with the
governing standard. Additionally, transceiver systens shal
provi de for selective interrogation at tinmes determ ned by the
user. Testing the automatic test actuation shall occur a mninmm
of once in each 24 hour period, at an optionally preselected tine.

Stability of the electronic actuating device shall be plus or
mnus 1 minute per nonth within the tenperature range stipul ated
for systemoperation. Actuation of the "Test" nessage
desi gnation, regardless of initiating nmeans, shall cause no |ess
than 1 conplete nessage to be sent.

c. Tanper Message Designation: The tanmper nmessage shall be
automatically transmitted when a tanper switch is tripped in the
transm tter housing.

d. Trouble Message Designation: Trouble nmessage shall be

automatically transmitted in the event of a failure in excess of 1
m nute of the main operating power source of the transmtter.
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2.1. 4 Transmi tter Housings

The housings on transmitters shall be fabricated from corrosion-resistant
cast netal or suitable substitute which has the physical strength
sufficient to ward off physical damage nornmally expected to be received by
vandalism The housing shall be seal ed agai nst the entry of noisture,
dust, dirt, insects, and other foreign objects.

2.1.4.1 Lock

I nternal conponents shall be protected fromvandalism by a tanper-proof
lock on the transnitter housing. The housing shall allow access to al

i nternal conponents for testing, servicing, and replacenent at the
installation site.

2.1.4.2 Mount i ng

Transmi tter housings shall be designed for universal nounting on walls,
pol es, or pedestals. Munting shall utilize either lag bolts, anchor
bolts, stainless steel banding, nmounting brackets, or a shackl e/bolt
combi nation, as applicable to the specific installation

2.1.2 Pai nti ng

Radio fire alarmtransmitter and interface housings shall be factory
painted. The finish color shall be fire engine red. Painted surfaces
damaged during installation shall be repainted to match exi sting paint.

2.2 RADI O TRANSM TTER | NTERFACE DEVI CE

The interface device shall provide a neans of converting the signals that
are available fromthe | ocal control equipnment into a formthat is
conpatible with the transmitter inputs, while still maintaining electrica
supervision of the entire system Interface devices shall be utilized when
di rect connection between |ocal control equipnent and the transmitter is
not possible. Interface devices shall be conpletely assenbl ed, wired,
tested at the factory, and delivered ready for installation and operation

2.2.1 Access

Swi tches and other controls shall not be accessible without the use of a
key. Access to controls shall be by unlocking and opening a panel or door

2.2.2 Mount i ng
I nterface housings shall be designed for universal nmounting on walls,
pol es, or pedestals. Munting shall utilize either lag bolts, anchor
bolts, stainless steel banding, nmounting brackets, or a shackl e/bolt
combi nation, as applicable to the specific installation

2.2.3 I nput s/ Qut put s

Each interface panel shall provide, as a mninmm the nunber of alarm
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circuit inputs and outputs indicated. Each input circuit shall be arranged
so that the alarmsignals shall override the trouble signals.

2.3 FI RE ALARM SYSTEM PERI PHERAL EQUI PVENT
2.3.1 Condui t

"(AM#0001) Conduit and fittings shall conply with UL 6, , and UL 797."

"(AWM#0001)2.3. 2 DELETED"

2.3.3 W ring

Wring shall be in accordance with NFPA 70 and as indicated. Station
wiring shall be col or coded

2.3.4 Speci al Tools and Spare Parts

Speci al tools necessary for the nmaintenance of the equi pnment shall be
furnished. One spare set of fuses of each type and size required and 5
spare | anps of each type shall be furnished

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Al'l work shall be installed as shown and in accordance with the

manuf acturer's reconmendati ons, unless otherw se specified. Necessary
i nt erconnections, services, and adjustnents required for a conplete and
operational system shall be provided. Electrical work shall be in
accordance with NFPA 70.

3.1.1 Power Supply for the System

"(AM#0001) A single dedicated branch-circuit connection for supplying power
to the fire alarmsystemtransmitter shall be provided." The backup power
supply shall be automatically energized upon failure of the normal power

suppl y.

3.1.2 W ring

"(AM#0001) Wring for systens shall be installed in rigid conduit,

, or electric netallic tubing." The conductors for the fire
al arm system shall not be installed in conduits, junction boxes, or outlet
boxes with conductors of lighting and power systenms. The sum of the
cross-sectional areas of individual conductors shall not exceed 40 percent
of the interior cross-sectional area of the conduit. Conduit shall conply
with NFPA 70. Anmple gutter space to accommpdate necessary wiring shall be
provi ded.

3.2 OVERVOLTAGE AND SURGE PROTECTI ON

Equi pment connected to alternating current circuits shall be protected from
surges per | EEE C62.41 and NFPA 70. Cables and conductors which serve as
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communi cations |inks, except fiber optics, shall have surge protection
circuits installed at each end. Fuses shall not be used for surge
protection.

3.3 GROUNDI NG

"(AM#0001) G ound rods shall not protrude above grade."
Noncurrent-carrying netallic parts associated with radio fire alarm

equi pnent shall have a mexi mum resistance to solid "earth" ground not to
exceed 25 ohns.

3.4 TESTI NG

The Contractor shall notify the Contracting O ficer 30 days before the
performance and acceptance tests are to be conducted. The tests shall be
performed in the presence of the Contracting O ficer under the supervision
of the fire alarm system manufacturer's qualified representative. The
Contractor shall furnish all instrunments and personnel required for the
tests.

3.4.1 Per f ormance Testing
Upon conpl etion of the installation, the systemshall be subjected to a
conpl ete functional and operational performance test by the Contractor
Test shall deternmine that the systemis free from grounded, shorted, or
open circuits. Wien all corrections have been nade, the system shall be
retested to assure that it is functional. Copies of perfornmance test
reports shall be submitted in accordance with paragraph SUBM TTALS

3.4.2 Accept ance Test
The testing shall be in accordance with NFPA 72. The recomended tests in
NFPA 72 shall be considered mandatory and shall verify that all previous
defici enci es have been corrected. The tests shall include the follow ng:

a. Tests to indicate there are no grounded, shorted, or open circuits.

b. Tests of each radio fire alarmtransnmitter/receiver/transceiver/
repeater.

c. Tests of radio fire alarmnonitoring base station for all required
functions.

d. Tests of normal and emergency power supplies.

-- End of Section --
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SECTI ON 13930
WET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON
04/ 98

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 47 (1990; R 1995) Ferritic Malleable Iron
Castings

ASTM A 53 (1997) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seani ess

ASTM A 135 (1997) Electric-Resistance-Wl ded Stee
Pi pe

ASTM A 183 (1983; R 1990) Carbon Steel Track Bolts
and Nuts

ASTM A 536 (1984; R 1993) Ductile Iron Castings

ASTM A 795 (1996) Bl ack and Hot - Di pped Zi nc- Coat ed

(Gal vani zed) Wl ded and Seamnl ess Stee
Pipe for Fire Protection Use

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16.1 (1989) Cast Iron Pipe Flanges and Fl anged
Fittings

ASME B16. 3 (1992) Malleable Iron Threaded Fittings

ASME Bl6. 4 (1992) Cast Iron Threaded Fittings

ASME B16. 9 (1993) Factory-Made Wought Stee
Buttwel ding Fittings

ASME B16. 11 (1996) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 21 (1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B18.2.1 (1996) Square and Hex Bolts and Screws
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I nch Series

ASME B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch
Seri es)

AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1015 (1993) Doubl e Check Backfl ow Prevention
Assenbl y

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWAR)

AVWMA- 01 (1995) Standard Methods for the
Exami nation of Water and Wastewat er

AWM B300 (1992) Hypochlorites

AWM B301 (1992) Liquid Chlorine

AWM ANSI / AWM C104/ A21. 4 (1995) Cenent-Mrtar Lining for

Ductile-lron Pipe and Fittings for Water

AWM ANSI / AWM C110/ A21. 10 (1993) Ductile-lron and Gray-lron
Fittings, 3 In. Through 48 In. (75 mm
t hrough 1200 mm), for Water and O her
Li qui ds

AWM ANSI / AWM C111/ A21.11 (1995) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

AWM ANSI / AWM C151/ A21. 51 (1996) Ductile-lron Pipe, Centrifugally
Cast, for Water or Other Liquids

AWM C203 (1991) Coal -Tar Protective Coatings and
Linings for Steel Water Pipelines - Enanel

and Tape - Hot - Applied

AWM M20 (1973) Manual: Water Chlorination
Princi pl es and Practices

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825a (1998) Approval CGuide Fire Protection
FM P7825b (1998) Approval Cuide Electrical Equipnent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP-71 (1997) Cast Iron Swing Check Val ves,
Fl anges and Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
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NFPA 13 (1996; Errata 13-96-1) Installation of
Sprinkl er Systens
NFPA 24 (1995) Installation of Private Fire
Service Mains and Their Appurtenances
NFPA 1963 (1993) Fire Hose Connections
NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOG ES
( NI CET)
NI CET 1014 (1995) Program Detail Manual for

Certification in the Field of Fire
Protecti on Engi neering Technol ogy (Field
Code 003) Subfield of Automatic Sprinkler
System Layout

UNDERWRI TERS LABORATORI ES (UL)

UL Bld Mat Dir (1998) Building Materials Directory

UL Fire Prot Dir (1998) Fire Protection Equi pnent Directory
1.2 GENERAL REQUI REMENTS

Wet pipe sprinkler systemshall be provided in all areas of the building

i ndicated on the drawi ngs. The sprinkler systemshall provide fire

sprinkler protection for the entire area. Except as nodified herein, the

system shal |l be designed and installed in accordance with NFPA 13. Pipe

si zes" (AM#0001) " shall be determ ned by hydraulic
cal cul ati on.

1.2.1 Hydraul i ¢ Design

"(AM#0001) The system shall be hydraulically designed for ordinary Hazard
Group 2 assenbly occupancy at .20 gallons per nminute per square foot over
the nost demandi ng 3000 sq.ft. area." The m ni num pi pe size for branch
lines in gridded systens shall be 1-1/4 inch. Hydraulic calculations
shall be in accordance with the Area/Density Method of NFPA 13

1.2.1.1 Hose Denand

"(AMD0O01) An all owance for exterior hose streans at 500 gallons per nminute
for 75 mnutes shall be added to the sprinkler system denmand."

1.2.1.2 Basis for Cal cul ati ons

"(AM#0001) The hydraulic cal cul ations of the systemshall be based upon a
water supply with a static pressure and a flow at a residual pressure as
shown on the Drawi ngs. Water supply shall be presuned available at the
poi nt of connection at the building 5 foot line." Hydraulic calculations
shall be based upon the Hazen-WIllians formula with a "C'" val ue of 100 for
exi sting underground piping.
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1.2.2 Spri nkl er Spaci ng

"(AME#0001) Spri nkl er quantity and spacing as required by NFPA 13 for the
hazard and occupancy defined."

1.3 SUBM TTALS

Government approval is required for submttals with a "GA" designation;
subnmittals having an "FI O designation are for information only.

Submittals related to system configuration, hydraulic cal cul ati ons, and
equi pnent sel ection, including manufacturer's catal og data, working

drawi ngs, connection draw ngs, control diagrans and certificates shall be
submitted concurrently as a conpl ete package. The package will be revi ewed
by the U S. Arny Ft. Hood Fire Protection Engineer. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 01 Dat a
Sprinkl er System Equi pnent; GA.

Manuf acturer's Catal og Data for each separate piece of equi pnment proposed

for use in the system Data shall indicate the nane of the manufacturer of
each item of equipnent, with data highlighted to indicate nodel, size,
options, etc. proposed for installation. |In addition, a conplete equipnent

list which includes equi pnent description, nmodel nunber and quantity shall
be provided.

Hydraul i c Cal cul ations; GA.

Hydraulic cal cul ations, including a drawi ng showi ng hydraulic reference
poi nts and pi pe segnents.

Spare Parts; FIO

Spare parts data shall be included for each different itemof material and
equi pnent specified. The data shall include a conplete list of parts and
supplies, with current unit prices and source of supply, and a list of
parts recommended by the manufacturer to be replaced after 1 year and 3
years of service. A list of special tools and test equi pment required for
mai nt enance and testing of the products supplied by the Contractor shall be
i ncl uded.

SD- 04 Drawi ngs
Sprinkl er System Shop Draw ngs; GA.
Detail drawi ngs conformng to the requirenents established for working
pl ans as prescribed in NFPA 13. Draw ngs shall include plan and el evation
vi ews which establish that the equiprment will fit the allotted spaces with
cl earance for installation and mai ntenance. Each set of draw ngs shall

i nclude the foll ow ng:

a. Descriptive index of drawings in the submittal with draw ngs
listed in sequence by drawi ng nunber. A legend identifying device
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synmbol s, nonencl ature, and conventions used.

b. Floor plans drawn to a scale not less than 1/8" = 1'-0" which
clearly show | ocations of sprinklers, risers, pipe hangers,
i nspector's test connections, drains, and other applicable details
necessary to clearly describe the proposed arrangenment. Each type
of fitting used and the |ocations of bushings, reducing couplings,
and wel ded joints shall be indicated.

c. Actual center-to-center dinensions between sprinklers on branch
lines and between branch lines; fromend sprinklers to adjacent
walls; fromwalls to branch lines; fromsprinkler feed mains,
cross-mai ns and branch lines to finished floor and roof or
ceiling. A detail shall show the dinmension fromthe sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse buil ding sections show ng typica
branch |ine and cross-main pipe routing as well as el evation of
each typical sprinkler above finished floor

e. Details of riser assenbly; pipe hanger and electrical devices and
i nterconnecting wiring.

As-Bui |t Draw ngs; FIO
As-built drawi ngs, no later than 14 working days after conpletion of the
Final Tests. The sprinkler system shop draw ngs shall be updated to
reflect as-built conditions after work is conpleted and shall be on
reproduci ble full-size nylar film

SD-06 Instructions

Test Procedures; GA

Proposed test procedures for piping hydrostatic test, testing of alarns, at
| east 14 days prior to the start of related testing.

SD- 07 Schedul es
Prelimnary Tests; GA

A schedul e of prelimnary tests, at |east 14 days prior to the proposed
start of the tests.

Fi nal Test; GA

Upon successful conpletion of tests specified under paragraph PRELI M NARY
TESTS, witten notification shall be given to the Contracting O ficer of
the date for the final acceptance test. Notification shall be provided at
| east 14 days prior to the proposed start of the test. Notification shal

i nclude a copy of the Contractor's Material & Test Certificates.

SD- 08 St atements
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Installer Qualifications; GA
Qualifications of the sprinkler installer
Submittal Preparer's Qualifications; GA

The nane and docunentation of certification of the individual who will
prepare the subnmittals, prior to the submttal of the draw ngs and
hydraul i ¢ cal cul ati ons.

SD-13 Certificates
Contractor's Material & Test Certificates; FIO

Certificates, as specified in NFPA 13, shall be conpleted and signed by the
Contractor's Representative perfornmng required tests for both underground
and aboveground pi pi ng.

SD- 19 Operation and Mi ntenance Manual s
Sprinkler System FIO

Manual s shall be in |oose-leaf binder format and grouped by technica
sections consisting of manufacturer's standard brochures, schematics,
printed instructions, general operating procedures, and safety precautions.
The manual s shall |ist routine maintenance procedures possible breakdowns,
and repairs, and troubl eshooting guide. This shall include procedures and
instructions pertaining to frequency of preventive maintenance, inspection,
adj ustnent, lubrication and cleaning necessary to mnimze corrective

mai nt enance and repair

1.4 HYDRAULI C CALCULATI ONS

Hydraulic cal cul ations shall be as outlined in NFPA 13 except that

cal cul ations shall be perforned by conputer using software specifically
designed for fire protection system design. Software which uses k-factors
for typical branch lines is not acceptable. Calculations shall be taken
back to the water supply source unless water supply data is otherw se

i ndicated. Calculations shall substantiate that the design area indicated
is the hydraulically npst demandi ng. Water supply curves and system

requi renents shall be plotted on sem -logarithnic graph paper so as to
present a summary of the conplete hydraulic calculation. A sumrary sheet
listing sprinklers in the design area and their respective hydraulic
reference points, elevations, actual discharge pressures and actual flows
shall be provided. Elevations of hydraulic reference points (nodes) shal
be indi cated. Docunentation shall identify each pipe individually and the
nodes connected thereto. The dianmeter, length, flow, velocity, friction

| oss, number and type fittings, total friction loss in the pipe, equival ent
pi pe length and Hazen-W I Ilians coefficient shall be indicated for each

pi pe. For gridded systens, calculations shall show peaking of demand area
friction loss to verify that the hydraulically nost demandi ng area is being
used. Also for gridded systens, a flow diagramindicating the quantity and
direction of flows shall be included. A draw ng show ng hydraulic
reference points (nodes) and pipe designations used in the cal cul ations
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shall be included and shall be independent of shop draw ngs.
1.5 SUBM TTAL PREPARER S QUALI FI CATI ONS

The sprinkler systemsubnittals, including as-built draw ngs, shall be
prepared by an individual who is either a registered professional engineer
or who is certified as a Level |1l Technician by National Institute for
Certification in Engineering Technologies (NICET) in the Autonatic
Sprinkler System Layout subfield of Fire Protection Engineering Technol ogy
in accordance with N CET 1014.

1.6 | NSTALLER QUALI FI CATI ONS

The installer shall be experienced and regularly engaged in the
installation of the type and conplexity of systemincluded in this project.
A statenment prior to submittal of any other data or drawi ngs, that the
proposed sprinkler systeminstaller is regularly engaged in the
installation of the type and conplexity of systemincluded in this project
shall be provided. In addition, data identifying the location of at |east
three systenms recently installed by the proposed installer which are
conparable to the system specified shall be subnmtted. Contractor shal
certify that each system has performed satisfactorily, in the manner

i ntended, for a period of not |ess than 6 nonths.

1.7 REGULATORY REQUI REMENTS

Conmpliance with referenced NFPA standards is mandatory. This includes
advi sory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d* wherever it
appears. Applicable material and installation standards referenced in
Appendi x A of NFPA 13 and NFPA 24 shall be considered nandatory the sane as
if such referenced standards were specifically listed in this
specification. In the event of a conflict between specific provisions of
this specification and applicabl e NFPA standards, this specification shal
govern. All requirenents that exceed the mininmm requirenents of NFPA 13
shall be incorporated into the design. Reference to "authority having
jurisdiction" shall be interpreted to nean the Contracting O ficer.

1.8 DELI VERY AND STORAGE
Equi prent placed in storage shall be stored with protection fromthe
weat her, humidity and tenperature variations, dirt and dust or other
cont am nants
PART 2 PRODUCTS
2.1 GENERAL EQUI PMENT REQUI REMENTS
2.1.1 St andard Products
Mat eri al s and equi pnent shall be standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall essentially

duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.
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2.1.2 Requirenents for Fire Protection Service

Equi prent and nmeterials shall have been tested by Underwiters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. Where the terns "listed" or
"approved" appear in this specification, such shall nean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

2.1.3 Namepl at es

Maj or conmponents of equi pnent shall have the manufacturer's name, address,
type or style, nodel or serial nunber, and catal og nunmber on a plate
permanently affixed to the item of equipnent.

2.2 UNDERGROUND PI PI NG SYSTEMS
2.2.1 Pi pe

Piping froma point 6 inches above the floor to a point 5 feet outside
the building wall shall be ductile iron with a rated working pressure of
150 psi conforming to AWM ANSI/ AWM C151/A21.51, with cenent nortar |ining
conform ng to AWM ANSI/ AWM C104/ A21. 4.

2.2.2 Fittings and Gaskets

Fittings shall be ductile iron conform ng to AWM ANSI/ AWM C110/ A21. 10.
Gaskets shall be suitable in design and size for the pipe with which such
gaskets are to be used. Gaskets for ductile iron pipe joints shall conform
to AWM ANSI/ AWM C111/A21.11.

2.2.3 Gate Val ve and | ndi cator Posts

Gate val ves for underground installation shall be of the inside screw type
with counter-clockwi se rotation to open. Indicating valves shall be gate
val ves with an approved indicator post of a length to permit the top of the
post to be located 3 feet above finished grade. Gate valves and indicator
posts shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b

2.3  ABOVEGROUND PI PI NG SYSTEMsS
Aboveground piping shall be steel

2.3.1 Steel Piping System

2.3.1.1 St eel Pipe
Except as nodified herein, steel pipe shall be black as pernmitted by NFPA 13

and shall conformto applicable provisions of ASTM A 795, ASTM A 53, or

ASTM A 135. Pipe in which threads or grooves are cut shall be Schedul e 40
or shall be listed by Underwiters' Laboratories to have a corrosion
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.

Pi pe shall be marked with the nanme of the nmanufacturer, kind of pipe, and
ASTM desi gnati on
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2.3.1.2 Fittings for Non-G ooved Steel Pipe

Fittings shall be cast iron conform ng to ASVME B16.4, steel conforming to
ASME B16.9 or ASME B16.11, or nmlleable iron conformng to ASME B16. 3
Fittings into which sprinklers, drop nipples or riser nipples (sprigs) are
screwed shall be threaded type. Plain-end fittings with mechanica
couplings, fittings which use steel gripping devices to bite into the pipe
and segnented welded fittings shall not be used

2.3.1.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not less than 175 psi service
and shall be the product of the sane manufacturer. Fitting and coupling
houses shall be nmlleable iron conformng to ASTM A 47, Grade 32510;
ductile iron conformng to ASTM A 536, G ade 65-45-12. Gasket shall be the
flush type that fills the entire cavity between the fitting and the pipe
Nuts and bolts shall be heat-treated steel conformng to ASTM A 183 and
shall be cadm um plated or zinc el ectropl ated

2.3.1.4 Fl anges

Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be

non- asbest os conpressed material in accordance with ASME B16.21, 1/16 inch
thick, and full face or self-centering flat ring type. Bolts shall be
squar ehead conformng to ASME B18.2.1 and nuts shall be hexagon type
conform ng to ASME B18. 2. 2

2.3.2 Copper Tube Systens

2.3.3 Pi pe Hangers
Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
si zed invol ved

2.3.4 Val ves

2.3.4.1 Control Valve and Gate Val ve
Manual | y operated sprinkler control valve and gate val ve shall be outside
stem and yoke (OS&Y) type and shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b

2.3.4.2 Check Val ve
Check valve 2 inches and |arger shall be listed in UL Bld Mat Dir or FM
P7825a and FM P7825b. Check valves 4 inchesand |arger shall be of the
swing type with flanged cast iron body and flanged inspection plates, shal
have a cl ear waterway and shall neet the requirenments of MSS SP-71, for

Type 3 or 4.

2.4 ALARM CHECK VALVE ASSEMBLY
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Assenbly shall include an alarm check val ve, standard trim pi ping, pressure
gauges, bypass, retardi ng chanber, testing valves, nain drain, and other
conponents as required for a fully operational system

2.5 WATER MOTOR ALARM ASSEMBLY

Assenbly shall include a body housing, inpeller or pelton wheel, drive
shaft, striker assenbly, gong, wall plate and rel ated conponents necessary
for conplete operation. Mninum 3/4 inch gal vanized piping shall be

provi ded between the housing and the alarm check valve. Drain piping from
the body housing shall be mnimum 1 inch galvanized and shall be arranged
to drain to the outside of the building. Piping shall be gal vani zed both
on the inside and outside surfaces.

2.6  ALARM | NI TI ATI NG AND SUPERVI SORY DEVI CES
2.6.1 Sprinkler Waterflow Indicator Switch, Vane Type

Switch shall be vane type with a pipe saddl e and cast al uni num housi ng

The el ectro-nechani cal device shall include a flexible, |owdensity

pol yet hyl ene paddl e conform ng to the inside dianmeter of the fire
protection pipe. The device shall sense water novenents and be capabl e of
detecting a sustained flow of 10 gpmor greater. The device shall contain
a retard device adjustable fromO to 90 seconds to reduce the possibility
of false alarns caused by transient flow surges. The switch shall include
two SPDT (Form C) contacts, and shall be equi pped with a silicone rubber
gasket to assure positive water seal and a dustproof cover and gasket to
seal the nechanismfromdirt and noisture

2.6.2 Sprinkler Pressure (Waterflow) Alarm Switch

Pressure switch shall include a netal housing with a neoprene di aphragm
SPDT snap action switches and a 1/2 inch NPT nmale pipe thread. The switch
shall have a mexi mum service pressure rating of 175 psi. There shall be

two SPDT (Form C) contacts factory adjusted to operate at 4 to 8 psi. The
switch shall be capable of being nounted in any position in the alarmline
trim piping of the alarm check val ve.

2.7 FI RE DEPARTMENT CONNECTI ON

Fire departnent connection shall be projecting type with cast brass body,
mat chi ng wal | escutcheon lettered "Auto Spkr" with a polished brass finish
The connection shall have two inlets with individual self-closing

cl appers, caps with drip drains and chains. Fenale inlets shall have
2-1/2 inch dianmeter American National Fire Hose Connection Screw Threads
(NH) per NFPA 1963

2.8 SPRI NKLERS

Sprinklers shall be used in accordance with their |isted spacing
limtations. Tenperature classification shall be ordinary. Sprinklers in
hi gh heat areas including attic spaces or in close proximty to unit
heaters shall have tenperature classification in accordance with NFPA 13
Sprinklers with internal Orings shall not be used
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2.

8.1 Pendent Spri nkl er

Pendent sprinkler shall be of the fusible strut type, recessed (except
where not feasible) type with nominal 1/2 inch orifice. Pendent
sprinklers shall have a polished chrone finish

.9 DI SI NFECTI NG MATERI ALS

.9.1 Li quid Chlori ne

Liquid chlorine shall conformto AWM B301

.9.2 Hypochl orites

Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.

.10 ACCESSORI ES

.10.1 Spri nkl er Cabi net

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable nmetal or plastic cabinet attached to the wall in the
same nmechani cal roomas the fire alarmpanel. Spare sprinklers shall be
representative of, and in proportion to, the nunber of each type and
tenperature rating of the sprinklers installed. At |east one wench of
each type required shall be provided

.10.2 Pendent Sprinkl er Escutcheon

Escut cheon shall be one-piece netallic type with a depth of less than 3/4
inch and suitable for installation on pendent sprinklers. The escutcheon
shall have a factory finish that matches the pendent sprinkler heads.

.10. 3 Pi pe Escut cheon

Escut cheon shall be polished chrom umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw.

.10. 4 Sprinkler CGuard

Guard shall be a steel wire cage designed to encase the sprinkler and
protect it from nechanical damage. Guards shall be provided on sprinklers
| ocated in mechanical roons.

.10.5 Identification Sign

Val ve identification sign shall be minimum 6 inches wide x 2 inches high

wi th enanel baked finish on mninmm 18 gauge steel or 0.024 inch al um num
with red letters on a white background or white letters on red background
Wordi ng of sign shall include, but not be limted to "nain drain,"”
"auxiliary drain," "inspector's test," "alarmtest," "alarmline," and
simlar wording as required to identify operational conponents.
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2.11 DOUBLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY

Doubl e- check backfl ow prevention assenbly shall conply with ASSE 1015. The
assenbly shall have a bronze, cast-iron or stainless steel body with
flanged ends. The assenbly shall include OS&Y shutoff valves on the inlet
and outlet, 2-positive-seating check valve for continuous pressure
application, and four test cocks. Assenblies shall be rated for working
pressure of 150 psi. The maxinmum pressure |oss shall be 6 psi at a flow
rate equal to the sprinkler water demand, at the location of the assenbly.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON REQUI REMENTS

The installation shall be in accordance with the applicabl e provisions of
NFPA 13, NFPA 24 and publications referenced therein

3.2  ABOVEGROUND PI PI NG | NSTALLATI ON
Pi ping shall be run straight and bear evenly on hangers and supports.
3.2.1 Pi ping in Exposed Areas

Exposed piping shall be installed so as not to dimnish exit access wi dths,
corridors or equi pnent access. Exposed horizontal piping, including drain
pi ping, shall be installed to provide nmaxi nrum headr oom

3.2.2 Pi ping in Finished Areas

In areas with suspended or dropped ceilings and in areas with conceal ed
spaces above the ceiling, piping shall be conceal ed above ceilings. Piping
shall be inspected, tested and approved before being concealed. Risers and
simlar vertical runs of piping in finished areas shall be conceal ed

3.2.3 Pendent Sprinklers

Drop nipples to pendent sprinklers shall consist of nmininmum 1 inch pipe
with a reducing coupling into which the sprinkler shall be threaded
Hangers shall be provided on armovers to drop nipples supplying pendent
sprinkl ers when the armover exceeds 12 inches. Wiere sprinklers are

i nstall ed bel ow suspended or dropped ceilings, drop nipples shall be cut
such that sprinkler ceiling plates or escutcheons are of a uniformdepth
t hroughout the finished space. The outlet of the reducing coupling shal
not extend nore than 1 inch below the underside of the ceiling. On
pendent sprinklers installed bel ow suspended or dropped ceilings, the

di stance fromthe sprinkler deflector to the underside of the ceiling shal
not exceed 4 inches. Recessed pendent sprinklers shall be installed such
that the distance fromthe sprinkler deflector to the underside of the
ceiling shall not exceed the manufacturer's |listed range and shall be of
uni form depth throughout the finished area

3.2.4.1 Pendent Sprinkler Locations
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Pendent sprinklers in suspended ceilings shall be a minimmof 6 inches
fromceiling grid.

3.2.5 Upright Sprinklers

Ri ser nipples or "sprigs" to upright sprinklers shall contain no fittings
between the branch |ine tee and the reducing coupling at the sprinkler

Ri ser ni ppl es exceeding 30 inches in length shall be individually
support ed.

3.2.6 Pi pe Joints

Pipe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is nade up. Welded joints will be
permtted, only if welding operations are performed as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction site.
Fl anged joints shall be provided where required by NFPA 13. G ooved pipe
and fittings shall be prepared in accordance with the manufacturer's | atest
publ i shed specification according to pipe material, wall thickness and
size. Grooved couplings and fittings shall be fromthe sane manufacturer

3.2.7 Reducers

Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reduci ng couplings
will not be permitted. When standard fittings of the required size are not
manuf act ured, single bushings of the face type will be permtted. \Were
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nmore than one outlet of a tee, in nore than two outlets
of a cross, or where the reduction in size is less than 1/2 inch

3.2.8 Pi pe Penetrations

Cutting structural menmbers for passage of pipes or for pipe-hanger
fastenings will not be permitted. Pipes that nust penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided with
pi pe sleeves. Each sleeve shall be Schedule 40 steel, ductile iron or cast
iron pipe and shall extend through its respective wall or floor and be cut
flush with each wall surface. Sleeves shall provide required clearance
bet ween the pipe and the sl eeve per NFPA 13. The space between the sl eeve
and the pipe shall be firmy packed with mneral wool insulation. Were
pi pes pass through fire walls, fire partitions, or floors, a fire sea
shall be placed between the pipe and sleeve in accordance with Section 07840
FI RESTOPPI NG. I n penetrations which are not fire-rated or not a floor
penetration, the space between the sl eeve and the pipe shall be seal ed at
both ends with plastic waterproof cenent which will dry to a firm but
pliable mass or with a nmechanically adjustable segnented el astonmer seal

3.2.9 Escut cheons
Escut cheons shall be provided for pipe penetration of ceilings and walls.

Escut cheons shall be securely fastened to the pipe at surfaces through
whi ch pi pi ng passes
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3.2.10 I nspector's Test Connection

Unl ess otherwi se indicated, test connection shall consist of 1 inch pipe
connected to the rempte branch line; a test valve |ocated approximately 7
feet above the floor; a snooth bore brass outlet equivalent to the snall est
orifice sprinkler used in the system and a painted netal identification
sign affixed to the valve with the words "lInspector's Test." The discharge
orifice shall be |ocated outside the building wall directed so as not to
cause damage to adjacent construction or |andscaping during full flow

di scharge

3.2.11 Dr ai ns

Mai n drain piping shall be provided to discharge at a safe point outside
the building. Auxiliary drains shall be provided as required by NFPA 13
except that drain valves shall be used where drain plugs are otherw se
permitted. \Where branch lines terninate at | ow points and formtrapped
sections, such branch lines shall be manifolded to a comon drain |ine

3.2.12 Installation of Fire Departnent Connection

Connection shall be nounted on the exterior wall approximtely 3 feet
above finished grade. The piping between the connection and the check
val ve shall be provided with an automatic drip in accordance with NFPA 13
and arranged to drain to the outside

3.2.13 Identification Signs

Signs shall be affixed to each control valve, inspector test valve, main
drain, auxiliary drain, test valve, and sinmlar valves as appropriate or as
requi red by NFPA 13. Hydraulic design data naneplates shall be pernmanently
affixed to the sprinkler riser as specified in NFPA 13

3.3 UNDERGROUND PI PI NG | NSTALLATI ON

The fire protection water main shall be laid, and joints anchored, in
accordance with NFPA 24. Water line beyond the 5 foot line will be provided
by others. Contractor shall make connection. M nimum depth of cover shal

be 3 feet. The supply line shall term nate inside the building with a
flanged piece, the bottom of which shall be set not Iess than 6 inches
above the finished floor. A blind flange shall be installed tenporarily on
top of the flanged piece to prevent the entrance of foreign matter into the
supply line. A concrete thrust block shall be provided at the el bow where
the pipe turns up the outside wall (see Drawing detail). |In addition,
joints shall be anchored in accordance with NFPA 24 using pipe clanps and
steel rods fromthe elbow to the flange above the floor and fromthe el bow
to a pipe clanp in the horizontal run of pipe. Buried steel conponents
shall be provided with a corrosion protective coating in accordance with
AWM C203

3.4 EARTHWORK

Eart hwork shall be perfornmed in accordance with applicable provisions of
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Section 02315 EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDI NGS
3.5 ELECTRI CAL VWORK

Alarm signal wiring connected to the building fire alarm control system
shal |l be in accordance with Section 13850 and 13851 FI RE DETECTI ON AND
ALARM SYSTEM Al wiring for supervisory and alarmcircuits shall be #14
AWG solid copper installed in nmetallic tubing or conduit. Wring color
code shall remain uniformthroughout the system

3.6 DI SI NFECTI ON

After all system conponents are installed and hydrostatic test are
successfully conpl eted, each portion of the sprinkler systemto be

di si nfected shall be thoroughly flushed with potable water until al
entrained dirt and other foreign materials have been renoved before

i ntroducing chlorinating material. Flushing shall be conducted by renoving
the flushing fitting of the cross mains and of the grid branch |ines, and
then back-flushing through the sprinkler main drains. The chlorinating

mat eri al shall be hypochlorites or liquid chlorine. Water chlorination
procedure shall be in accordance with AWM M20. The chlorinating materia
shall be fed into the sprinkler piping at a constant rate of 50 parts per
mllion (ppm. A properly adjusted hypochlorite solution injected into the
systemwith a hypochlorinator, or liquid chlorine injected into the system
through a solution-fed chlorinator and booster punp shall be used

Chl orination application shall continue until the entire systemis filled.
The water shall remain in the systemfor a nmininmmof 24 hours. Each valve
in the system shall be opened and cl osed several tines to ensure its proper
di sinfection. Follow ng the 24-hour period, no |less than 25 ppm chl orine
residual shall remain in the system The systemshall then be flushed with
clean water until the residual chlorine is reduced to |l ess than one part
per mllion. Sanples of water in properly disinfected containers for
bacterial exam nation will be taken from several system | ocations which are
approved by the Contracting Oficer. Sanples shall be tested for tota
coliformorgani snms (coliformbacteria, fecal coliform streptococcal, and
ot her bacteria) in accordance with AWM-01. The testing nethod shall be
either the nultiple-tube fernentation technique or the nenbrane-filter
technique. The disinfection shall be repeated until tests indicate the
absence of coliformorganisns (zero nean coliformdensity per 100
milliliters) in the sanples for at least 2 full days. The systemw Il not
be accepted until satisfactory bacteriol ogical results have been obtai ned

3.7 FI ELD PAI NTI NG AND FI NI SHI NG

Field painting and finishing are specified in Section 09900 PAI NTI NG,
GENERAL

3.8 PRELI M NARY TESTS

The system including the underground water mains, and the aboveground
pi pi ng and system conponents, shall be tested to assure that equi pnent and
conmponents function as intended. The underground and aboveground interior
pi pi ng systenms and attached appurtenances subjected to system working
pressure shall be tested in accordance with NFPA 13 and NFPA 24. Upon
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conpl etion of specified tests, the Contractor shall conplete certificates
as specified in paragraph SUBM TTALS

3.8.1 Under gr ound Pi pi ng
3.8.1.1 Fl ushi ng

Under ground pi pi ng shall be flushed in accordance with NFPA 24. This

i ncludes the requirenment to flush the lead-in connection to the fire
protection systemat a flowrate not |less that the cal cul ated nmaxi num wat er
demand rate of the system

3.8.1.2 Hydrostatic Testing

New under ground pi pi ng shall be hydrostatically tested in accordance with
NFPA 24. The al l owabl e | eakage shall be neasured at the specified test
pressure by punping froma calibrated container. The anmobunt of | eakage at
the joints shall not exceed 2 quarts per hour per 100 gaskets or joints,
regardl ess of pipe dianeter

3.8.2 Abovegr ound Pi pi ng
3.8.2.1 Hydrostatic Testing

Aboveground piping shall be hydrostatically tested in accordance with NFPA
13 at not less than 200 psi or 50 psi in excess of maxi mum system
operating pressure and shall nmaintain that pressure w thout |oss for 2
hours. There shall be no drop in gauge pressure or visible | eakage when
the systemis subjected to the hydrostatic test. The test pressure shal

be read froma gauge |ocated at the | ow el evation point of the system or
portion being tested

3.8.3 Testing of Al arm Devices

Each alarm switch shall be tested by flow ng water through the inspector's
test connection. Each water-operated al arm device shall be tested to
verify proper operation.

3.8.4 Main Drain Fl ow Test

Foll owi ng flushing of the underground piping, a nain drain test shall be
made to verify the adequacy of the water supply. Static and residua
pressures shall be recorded on the certificate specified in paragraph
SUBM TTALS. I n addition, a main drain test shall be conducted each tine
after a main control valve is shut and opened

3.9 FI NAL ACCEPTANCE TEST

A technician enployed by the installing Contractor shall be present for the
final tests and shall provide a conplete denmonstration of the operation of
the system This shall include operation of control valves and flow ng of

i nspector's test connections to verify operation of associated waterfl ow
alarm switches. After operation of control valves has been conpleted, the
main drain test shall be repeated to assure that control valves are in the
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open position. In addition, the representative shall have avail abl e copi es
of as-built drawings and certificates of tests previously conducted. The
installation shall not be considered accepted until identified

di screpanci es have been corrected and test docunentation is properly
conpl eted and received

-- End of Section --

SECTI ON 13930 Page 17



UPGRADE BUI LDI NG 3202 3202A
ACCOMPANTI NG AMENDMENT NO. 0001 TO SOLI CI TATI ON NO. DACA- 63- 99- B- 0053

SECTI ON 15080

THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS
03/ 98

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only. At the discretion of the governnment, the manufacturer of
any material supplied will be required to furnish test reports pertaining
to any of the tests necessary to assure conpliance with the standard or
standards referenced in this specification.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 167 (1996) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 580/ A 580M (1995a) Stainless and Steel Wre

ASTM B 209 (1996) Al umi num and Al unmi num Al | oy Sheet
and Pl ate

ASTM C 195 (1995) M neral Fiber Thermal Insulating
Cement

ASTM C 449/ C 449M (1995) M neral Fiber Hydraulic-Setting

Thermal Insulating and Fini shing Cenent

ASTM C 533 (1995) Calcium Silicate Bl ock and Pipe
Thermal Insul ation

ASTM C 534 (1994) Preforned Flexible Elastoneric
Cel lular Thermal Insulation in Sheet and
Tubul ar Form

ASTM C 547 (1995) M neral Fiber Pipe Insulation
ASTM C 552 (1991) Cellular dass Thermal Insulation
ASTM C 553 (1992) M neral Fiber Blanket Thermal

I nsul ation for Conmmercial and | ndustri al
Applications

ASTM C 612 (1993) M neral Fiber Block and Board
Thermal Insul ation
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1

1

ASTM C 647 (1995) Properties and Tests of Mastics and
Coating Finishes for Thermal |nsulation

ASTM C 795 (1992) Thermal Insulation for Use in
Contact Wth Austenitic Stainless Stee

ASTM C 871 (1995) Chemical Analysis of Thernal
I nsul ation Materials for Leachable
Chloride, Fluoride, Silicate, and Sodi um

| ons

ASTM C 916 (1985; Rev 1996) Adhesives for Duct
Thermal | nsul ation

ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM C 921 (1989 R; 1996) Determ ning the Properties
of Jacketing Materials for Thernmal
I nsul ation

ASTM C 1126 (1996) Specification for Faced or Unfaced
Ri gid Cellular Phenolic Thermal Insulation

ASTM D 3278 (1996) Test Methods for Flash Point of
Liquids by Small Scale & C osed- Cup
Appar at us

ASTM E 84 (1996a) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 96 (1995) water Vapor Transm ssion of
Materi al s

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MSS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

M DWEST | NSULATI ON CONTRACTORS ASSCCI ATI ON (M CA)

M CA- 01 (1993) National Comercial & Industria
I nsul ation Standards

.2 SYSTEM DESCRI PTI ON

Fi el d-applied insulation and accessori es on nechani cal systens shall be as
speci fied herein; factory-applied insulation is specified under the piping,
duct or equipnent to be insulated. "(AM#0001) "

3 GENERAL QUALI TY CONTROL

3.1 St andard Products
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Mat erials shall be the standard products of nanufacturers regul arly engaged
in the manufacture of such products and shall essentially duplicate itens
that have been in satisfactory use for at |least 2 years prior to bid
openi ng

1.3.2 Installer's Qualifications

Qualified installers shall have successfully conpleted three or nore
simlar type jobs within the last 5 years

1.3.3 Surface Burning Characteristics

Unl ess ot herwi se specified, insulation not covered with a jacket shall have
a flane spread rating no higher than 75 and a snoke devel oped rating no

hi gher than 150. The outside surface of insulation systens which are

| ocated in air plenuns, in ceiling spaces, and in attic spaces shall have a
flame spread rating no higher than 25 and a snoke devel oped rating no

hi gher than 50. Insulation materials |ocated exterior to the building
perinmeter are not required to be fire-rated. Flane spread and snoke

devel oped ratings shall be deternmined by ASTM E 84. Insulation shall be
tested in the same density and installed thickness as the material to be
used in the actual construction. Jackets shall conply with the flane
spread and snoke devel oped ratings of 25/50 as determ ned by ASTM E 84.

1.3. 4 Identification of Materials

Packages or standard containers of insulation, jacket material, cenents,
adhesi ves, and coatings delivered for use, and sanples required for
approval shall have manufacturer's stanp or |abel attached giving the nane
of the manufacturer and brand, and a description of the materi al

1.4 SUBM TTALS

Governnment approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD- 14 Sanpl es
Thermal Insulation Materials; GA

A conplete list of materials, including manufacturer's descriptive
technical literature, performance data, catalog cuts, and installation
i nstructions. The product nunber, k-value, thickness and furnished
accessories for each mechanical systemrequiring insulation shall be

i ncluded. Materials furnished under this section of the specification
shall be subnitted at one tine.

1.5 STORAGE
Materials shall be delivered in the manufacturer's unopened contai ners.

Mat erials delivered and placed in storage shall be provided with protection
fromweather, humdity, dirt, dust and other contanmi nants. Insulation
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mat eri al and supplies that beconme dirty, dusty, wet, or otherw se
contanmi nated may be rejected by the Contracting O ficer.

PART 2 PRODUCTS
2.1 GENERAL MATERI ALS

Mat erials shall be conpatible and shall not contribute to corrosion,
soften, or otherwi se attack surfaces to which applied in either the wet or
dry state. Materials to be used on stainless steel surfaces shall neet
ASTM C 795 requirenments. Materials shall be asbestos free and conformto
the follow ng:

2.1.1 Adhesi ves

2.1.1.1 M neral Fiber Insulation Cenent
Cement shall be in accordance with ASTM C 195

2.1.1.2 Laggi ng Adhesi ve

Laggi ng adhesi ves shall be nonflammable and fire-resistant and shall have
flame spread and smoke devel oped ratings of 25/50 when neasured in
accordance with ASTM E 84. Adhesives shall be either the Class 1 or C ass
2 type as defined below. Class 1 adhesive shall be pignented white and be
suitable for bonding fibrous glass cloth to faced and unfaced fibrous gl ass
i nsul ati on board; for bonding cotton brattice cloth to faced and unfaced
fibrous glass insulation board; for sealing edges of and boundi ng fibrous
glass tape to joints of fibrous glass board; or for bonding |agging cloth
to thermal insulation. Class 2 adhesive shall be pignmented white and be
suitable for attaching fibrous glass insulation to nmetal surfaces. Lagging
adhesives shall be applied in strict accordance with the manufacturer's
recomendati ons.

2.1.2 Cont act Adhesi ve

Adhesi ve may be di spersed i n a nonhal ogenated organic solvent with a | ow
flash point (flash point |ess than ninus 25 degrees F when tested in
accordance with ASTM D 3278) or, dispersed in a nonfl amuabl e organic

sol vent which shall not have a fire point below 200 degrees F. The
adhesive shall not adversely affect, initially or in service, the
insulation to which it is applied, nor shall it cause any corrosive effect
on netal to which it is applied. Any solvent dispersing nediumor volatile
conponent of the adhesive shall have no objectionable odor and shall not
contain any benzene or carbon tetrachloride. The dried adhesive shall not
emt nauseous, irritating, or toxic volatile matters or aerosols when the
adhesive is heated to any tenperature up to 212 degrees F. The adhesive
shal | be nonflammable and fire resistant.

2.1.3 Caul ki ng
ASTM C 920, Type S, Grade NS, Class 25, Use A

2.1. 4 Cor ner Angl es
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Nominal 0.016 inch aluminum 1 x 1 inch with factory applied kraft
backi ng. Al um num shall be ASTM B 209, Alloy 3003, 3105, or 5005

2.1.5 Fi ni shing Cenent
M neral fiber hydraulic-setting thermal insulating cement ASTM C 449/ C 449M
2.1.6 Fi brous G ass Cloth and d ass Tape

Fi brous gl ass cloth and gl ass tape shall have flanme spread and snoke

devel oped ratings of no greater than 25/50 when neasured in accordance with
ASTM E 84. Fibrous glass cloth and tape shall be 20 x 20 maxi mum si ze
nmesh. Tape shall be 4 inch wide rolls. Class 3 tape shall be 4.5 ounces
per square yard

2.1.7 St apl es
Qutward clinching type nonel ASTM A 167, Type 304 or 316 stainless steel
2.1.8 Jacket s

ASTM C 921, Type |, mexi mum noi sture vapor transm ssion 0.02 perns, mninmm
puncture resi stance 50 Beach units on all surfaces except conceal ed

duct work, where a m ni num puncture resistance of 25 Beach units is
acceptable. Mnimumtensile strength, 35 pound/inch width. ASTM C 921
Type Il, minimm puncture resistance 25 Beach units, tensile strength

nm ni rum 20 pound/inchwi dth. Jackets used on insulation exposed in
finished areas shall have white finish suitable for painting w thout sizing

2.1.8.1 White Vapor Retarder ASJ (Al Service Jacket)

For use on hot/cold pipes, ducts, or equipnent vapor retarder jackets used
on insulation exposed in finished areas shall have white finish suitable
for painting wthout sizing.

2.1.8.2 Al um num Jacket s

Al um num j ackets shall be corrugated, emnmbossed or snmooth sheet, 0.016 inch
nonm nal thickness; ASTM B 209, Tenper H14, Tenper H16, Alloy 3003, 5005, or
3105 with factory applied noisture retarder. Corrugated al um num jacket
shall not be used outdoors. Alumi num jacket securing bands shall be Type
304 stainless steel, 0.015 inch thick, 1/2 inch wi de for pipe under 12
inch diameter and 3/4 inch wide for pipe over 12 inch and |arger dianeter
Al um num j acket circunferential seam bands shall be 2 x 0.016 inch
al umi num mat chi ng jacket material. Bands for insulation below ground shal
be 3/4 x 0.020 inch) thick stainless steel, or fiberglass reinforced tape
The jacket may, at the option of the Contractor, be provided with a
factory fabricated Pittsburg or "Z" type longitudinal joint. Wen the "2Z"
joint is used, the bands at the circunferential joints shall be designed by
the manufacturer to seal the joints and hold the jacket in place

2.1.8.3 Pol yvi nyl Chloride (PVC) Jackets
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Pol yvinyl chloride (PVC) jacket and fitting covers shall have high inpact
strength, UV resistant rating or treatnent and noderate chemical resistance
Wi th mninmumthickness 0.030 inch. Insulation under PVC jacket shall neet
j acket manufacturer's witten reconmendati ons.

2.1.9 Vapor Retarder Coating
The vapor retarder coating shall be fire and water resistant and
appropriately selected for either outdoor or indoor service. Color shal
be white. The water vapor perneance of the conpound shall not exceed 0.05
perm and shall be determnined according to procedure B of ASTM E 96
utilizing apparatus described in ASTM E 96. The coating shall be a
nonfl ammabl e, fire resistant type. The flash point of the conpound shal
not be less than 80 degrees F and shall be determ ned in accordance with
ASTM D 3278. All other application and service properties shall be in
accordance with ASTM C 647

2.1.10 Wre

Soft anneal ed ASTM A 580/ A 580M Type 302, 304 or 316 stainless steel, 16 or
18 gauge

2.2  PIPE | NSULATI ON MATERI ALS
Pi pe insulation materials shall be as follows:
2.2.1 Aboveground Col d Pipeline
Insulation for mnus 30 degrees to plus 60 degrees F shall be as foll ows:
2.2.1.1 Cel lul ar d ass
ASTM C 552, Type Il, and Type |11
2.2.1.2 Fl exi bl e Cel lular Insulation

ASTM C 534, Type | or II. Type Il shall have vapor retarder skin on both
sides of the insulation

2.2.2 Aboveground Hot Pipeline

For aboveground hot pipeline above 60 degrees F insulation the follow ng
requi renents shall be net.

2.2.2.1 M neral Fi ber

ASTM C 547, Class 1 or Class 2 as required for the operating tenperature
range.

2.2.2.2 Cellular d ass
ASTM C 552, Type Il and Type |11

2.3 DUCT | NSULATI ON MATERI ALS

SECTI ON 15080 Page 6



UPGRADE BUI LDI NG 3202 3202A
ACCOVPANTI NG AMENDMENT NO. 0001 TO SOLI ClI TATI ON NO. DACA- 63- 99- B- 0053
Duct insulation materials shall be as foll ows:
2.3.1 Cel lul ar d ass
ASTM C 552, Type |
2.3.2 Fl exi bl e Cel I ul ar
ASTM C 534 Type ||
2.4  EQUI PMENT | NSULATI ON MATERI ALS
Equi prment i nsulation nmaterials shall be as foll ows:
2.4.1 Col d Equi prrent I nsul ation
For tenperatures below 60 degrees F
2.4.1.1 Cel lul ar d ass
ASTM C 552, Type |, Type Ill, or Type IV as required
2.4.1.2 Fl exi bl e Cel lular Insulation
ASTM C 534, Type ||
2.4.2 Hot Equi pnent | nsul ation
For tenperatures above 60 degrees F
2.4.2.1 Cel lul ar d ass
ASTM C 552, Type |, Type Ill, or Type IV as required
2.4.2.2 Fl exi bl e Cel lular Insulation
ASTM C 534, Type Il, to 200 degrees F
PART 3  EXECUTI ON
3.1  APPLI CATI ON - GENERAL
3.1.1 Installation
Except as otherw se specified, material shall be installed in accordance
with the manufacturer's witten instructions. |Insulation materials shal
not be applied until tests specified in other sections of this
speci fication are conpleted. Material such as rust, scale, dirt and
noi sture shall be renobved from surfaces to receive insulation. Insulation
shall be kept clean and dry. Insulation shall not be renpved fromits
shi pping containers until the day it is ready to use and shall be returned

to like containers or equally protected fromdirt and noisture at the end
of each workday. Insulation that becones dirty shall be thoroughly cleaned
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prior to use. If insulation becomes wet or if cleaning does not restore
the surfaces to like new condition, the insulation will be rejected, and
shall be immediately removed fromthe jobsite. Joints shall be staggered
on nulti layer insulation. Mneral fiber thermal insulating cenment shal

be nmi xed with denineralized water when used on stainless steel surfaces.

I nsul ation, jacketing and accessories shall be installed in accordance with
M CA- 01 standard plates except where nodified herein or on the draw ngs.

3.1.2 Fire stopping

Where pipes and ducts pass through fire walls, fire partitions, above grade
floors, and fire rated chase walls, the penetration shall be sealed with
fire stopping materials as specified in Section 07270 FI RE STOPPI NG

3.1.3 Pai nting and Fi ni shing
Pai nting shall be as specified in Section 09900 PAI NTI NG, GENERAL
3.1.4 Fl exi bl e Cellular Insulation

Fl exi bl e cellular insulation shall be installed with seans and joints
sealed with a contact adhesive. Flexible cellular insulation shall not be
used on surfaces greater than 200 degrees F. Seans shall be staggered
when applying nmultiple |ayers of insulation. |Insulation exposed to weather
and not shown to have jacketing shall be protected with two coats of UV
resistant finish as recommended by the manufacturer after the adhesive is
dry.

3.1.5 Wel di ng
No wel di ng shall be done on piping, duct or equiprment without witten
approval of the Contracting Oficer. The capacitor discharge wel ding
process may be used for securing netal fasteners to duct.

3.1.6 Pi pes/ Duct s/ Equi pnent whi ch Require Insul ation

Insulation is required, unless stated otherw se, on all pipes, ducts, or
equi pnent, which operate at or below 60 F and at or above 80 F

3.2 Pl PE | NSULATI ON | NSTALLATI ON

3.2.1 Pi pe I nsul ation

3.2.1.1 Gener a
Pi pe insul ation shall be installed on aboveground hot and cold pipeline
systens as specified below to forma continuous thermal retarder, including
straight runs, fittings and appurtenances unl ess specified otherw se
Installation shall be with full length units of insulation and using a
single cut piece to conplete a run. Cut pieces or scraps abutting each

ot her shall not be used. Pipe insulation shall be omitted on the follow ng:

a. Pipe used solely for fire protection.
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b

3.2.1.3

Chrom um pl ated pipe to plunmbing fixtures. However, fixtures for
use by the physically handi capped shall have the hot water supply
and drain, including the trap, insulated where exposed.

Sanitary drain |lines.

Uni ons in pipe above 60 degrees F

Strainers in pipe above 60 degrees F

Check val ves in pipe above 60 degrees F

Ai r chanbers.

Pi pes Passi ng Through Sl eeves

Pi pe insul ation shall be continuous through the sl eeve.

An al um num jacket with factory applied nmoisture retarder shall be
provi ded over the insulation wherever penetrations require sealing.

VWhere penetrating interior walls, the alum num jacket shall extend
2 inches beyond either side of the wall and shall be secured on
each end with a band.

Where penetrating floors, the alum num jacket shall extend froma
poi nt bel ow the backup material to a point 10 inches above the
floor with one band at the floor and one not nore than 1 inch
fromthe end of the alum num jacket.

VWhere penetrating waterproofed floors, the alum numjacket shal
extend from bel ow the backup material to a point 2 inchesabove
the flashing with a band 1 inch fromthe end of the al um num

j acket .

VWhere penetrating exterior walls, the alum num jacket required for
pi pe exposed to weat her shall continue through the sleeve to a
point 2 inches beyond the interior surface of the wall

Where penetrating roofs, pipe shall be insulated as required for
interior service to a point flush with the top of the flashing and
sealed with vapor retarder coating. The insulation for exterior
application shall butt tightly to the top of flashing and interior
i nsul ation. The exterior alumnum jacket shall extend 2 inches
down beyond the end of the insulation to forma counter flashing.
The flashing and counter flashing shall be seal ed underneath with
caul ki ng.

I n high abuse areas such as janitor closets and traffic areas in
equi prment roons, kitchens, and mechani cal roons, alum numjackets
shall be utilized. Pipe insulationto the 5 ft |evel shall be
prot ect ed.

Pi pes Passi ng Through Hangers
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a. Insulation, whether hot or cold application, shall be continuous
t hrough hangers. All horizontal pipes 2 inchesand snaller shal
be supported on hangers with the addition of a Type 40 protection
shield to protect the insulation in accordance with MSS SP-69.
Whenever insulation shows signs of being conpressed, or when the
i nsul ation or jacket shows visible signs of distortion at or near
the support shield, insulation inserts as specified bel ow for
piping larger than 2 inches shall be install ed.

b. Horizontal pipes larger than 2 inches at 60 degrees F and above
shall be supported on hangers in accordance with MSS SP-69, and
Secti on 15400 PLUMBI NG, GENERAL PURPCSE

c. Horizontal pipes larger than 2 inches and below 60 degrees F
shall be supported on hangers with the addition of a Type 40
protection shield in accordance with MSS SP-69. An insulation
insert of cellular glass or calciumsilicate shall be installed
above each shield. The insert shall cover not |ess than the
bottom 180 degree arc of the pipe. Inserts shall be the sane
t hi ckness as the insulation, and shall extend 2 inches on each
end beyond the protection shield. Wen insulation inserts are
requi red per the above, and the insulation thickness is |less than
1 inch, wooden or cork dowels or blocks nay be installed between
the pipe and the shield to prevent the weight of the pipe from
crushing the insulation, as an option to installing insulation
inserts. The insulation jacket shall be continuous over the
wooden dowel, wooden bl ock, or insulation insert.

d. Vertical pipes shall be supported with either Type 8 or Type 42
riser clanps with the addition of two Type 40 protection shields
in accordance with MSS SP-69 covering the 360 degree arc of the
i nsulation. An insulation insert of cellular glass or calcium
silicate shall be installed between each shield and the pipe. The
i nsert shall cover the 360 degree arc of the pipe. Inserts shal
be the sanme thickness as the insulation, and shall extend 2 inches

on each end beyond the protection shield. Wen insulation
inserts are required per the above, and the insulation thickness
is less than 1 inch, wooden or cork dowels or bl ocks may be

i nstall ed between the pipe and the shield to prevent the hanger
fromcrushing the insulation, as an option instead of installing
insulation inserts. The insulation jacket shall be continuous
over the wooden dowel, wooden bl ock, or insulation insert. The
vertical weight of the pipe shall be supported with hangers
located in a horizontal section of the pipe. Wen the pipe riser
is longer than 30 feet, the weight of the pipe shall be
additionally supported with hangers in the vertical run of the
pi pe which are directly clanmped to the pipe, penetrating the pipe
i nsul ation. These hangers shall be insulated and the insulation
jacket sealed as indicated herein for anchors in a sinmlar service.

e. Inserts shall be covered with a jacket material of the same

appearance and quality as the adjoining pipe insulation jacket,
shall overlap the adjoining pipe jacket 1-1/2 inches, and shal
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be sealed as required for the pipe jacket. The jacket materia
used to cover inserts in flexible cellular insulation shal
conformto ASTM C 921, Type 1, and is allowed to be of a different
mat erial than the adjoining insulation material.

3.2.1.4 Pi pes Passi ng Through Walls

a. For hot water pipes supplying lavatories or other simlar heated
service which requires insulation, the insulation shall be
term nated on the backside of the finished wall. The insulation
term nation shall be protected with two coats of vapor barrier
coating with a minimmtotal thickness of 1/16 inch applied with
gl ass tape enmbedded between coats (if applicable). The coating
shall extend out onto the insulation 2 inches and shall seal the
end of the insulation. d ass tape seans shall overlap 1 inch
Caul k the annul ar space between the pipe and wall penetration.
Cover the pipe and wall penetration with a properly sized (wel
fitting) escutcheon plate. The escutcheon plate shall overlap the
wal | penetration at least 3/8 inch

b. For donmestic cold water pipes requiring insulation, the insulation
shall be term nated on the finished side of the wall (i.e.
i nsul ati on nust cover the pipe throughout the wall penetration).
The insulation shall be protected with two coats of vapor barrier
coating with a minimumtotal thickness of 1/16 inch. The coating
shall extend out onto the insulation 2 inches and shall seal the
end of the insulation. Caulk the annul ar space between the pipe
and wal |l penetration. Cover the pipe and wall penetration with a
properly sized (well fitting) escutcheon plate. The escutcheon
pl ate shall overlap the wall penetration by at least 3/8 inch

3.2.1.5 Fl exi bl e Cel I ul ar Pi pe Insul ation

Fl exi bl e cel lul ar pipe insulation shall be tubular formfor pipe sizes 6
i nches and | ess. Type Il sheet insulation used on pipes |arger than 6

i nches shall not be stretched around the pipe. On pipes |larger than 12

i nches, adhere insulation directly to the pipe on the Iower 1/3 of the

pi pe. Seans shall be staggered when applying multiple | ayers of
insulation. Sweat fittings shall be insulated with niter-cut pieces the
same size as on adjacent piping. Screwed fittings shall be insulated with
sl eeved fitting covers fabricated fromniter-cut pieces and shall be

overl apped and sealed to the adjacent pipe insulation

3.2.2 Aboveground Col d Pi pel i nes

The foll owing shall be included for aboveground cold pipelines ninus 30
degrees to plus 60 degrees F

a. Domestic cold and chilled drinking water
b. Make-up water.

c. Horizontal and vertical portions of interior roof drains.
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d. Chilled water.
e. Air conditioner condensate drains.
3.2.2.1 I nsul ation Thi ckness

I nsul ation thickness for cold pipelines shall be determ ned using Table |

Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)

Runout s lin 1.25 - 2.5 - 5 - 8 in
Type of up to & 21in 4 in 6 in &
Service Mat eri al 21in | ess | ar ger
Refri ger ant CG 1.5 1.5 1.5 1.5 1.5
suction FC 1.0 1.0 1.0 1.0 1.0
pi pi ng PF 1.0 1.0 1.0 1.0 1.0
Chilled water CG 1.5 1.5 1.5 2.0 2.0 2.0
supply & FC 0.5 1.0 1.0 1.0 1.0 1.0
return & dual PF 0.5 1.0 1.0 1.0 1.0 1.0
tenp piping
Col d donestic CG 1.5 1.5 1.5 1.5 1.5 1.5
wat er, above FC 3/8 3/8 3/8 3/8 3/8 3/8
and bel ow PF 3/8 3/8 3/8 3/8 3/8 3/8
ceilings
Exposed FC 0.5 0.5 0.5 0.5 3/4 3/4
| avat ory M- 0.5 1.0 1.0 1.5 1.5 1.5
dr ai ns exposed
domestic water
pi ping &
drains to
areas for
handi cap
per sonne
Hori zont al FC 1.0 1.5 1.5 1.5 1.5
roof drain PF 0.5 0.5 0.5 0.5 0.5
| eaders CG 1.5 1.5 1.5 1.5 1.5
(including
under si de of
roof drain
fitting)
Vertical roof FC 1.0 1.0 1.5 1.5 1.5
drain PF 0.5 0.5 0.5 0.5 0.5
| eaders CG 1.5 1.5 1.5 1.5 1.5
Air FC 3/8 0.5 0.5 N A N A
condi tioning PF 3/8 3/8 3/8 N A N A
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Table | - Cold Piping Insulation Thickness
Pi pe Size (inches)
Runout s 1in 1.25 - 2.5 - 5 - 8 in
Type of up to & 21in 4 in 6 in &
Service Mat eri al 21in | ess | ar ger

condensat e
drain | ocated
i nside buil ding

LEGEND:

PF - Phenolic Foam

CG - Cellular dass
CS - CalciumSilicate
M- - M neral Fiber

FC - Flexible Cellular

3.2.2.2 Jacket for Fibrous and Cellular d ass |nsul ated Pipe

I nsul ation shall be covered with a factory applied vapor retarder jacket or
field applied seal welded PVC jacket. Insulation inside the building shown
to be protected with an alum num jacket shall have the insulation and vapor
retarder jacket installed as specified herein. The alum num jacket shal

be installed as specified for piping exposed to weather, except sealing of
the laps of the alum numjacket is not required. In high abuse areas such
as janitor closets and traffic areas in equi pnent roons, and mechani ca
rooms, aluminum jackets shall be utilized. Pipe insulation to the 5 ft

I evel will be protected.

3.2.2.3 Insulation for Straight Runs (Fibrous, Cellular dass and Phenolic
Foam

a. Insulation shall be applied to the pipe with joints tightly
butted. The ends of fibrous insulation shall be sealed off wth
vapor retarder coating at intervals not to exceed 15 feet.

b. Longitudinal |aps of the jacket material shall overlap not |ess
than 1-1/2 inches. Butt strips 3 inches wi de shall be provided
for circunferential joints.

c. Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing.

d. Factory self-sealing |lap systens may be used when the anbi ent
tenperature is between 40 degrees and 120 degrees F during
installation. The |ap systemshall be installed in accordance
with manufacturer's recomendations. Stapler shall be used only
if specifically recommended by the manufacturer. Where gaps
occur, the section shall be replaced or the gap repaired by
appl yi ng adhesi ve under the lap and then stapling.
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3.2.2. 4

3.2.2.5

Al'l Staples, including those used to repair factory self-seal |ap
systens, shall be coated with a vapor retarder coating. Al

seans, except those on factory self-seal systens shall be coated
wi th vapor retarder coating.

Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and securing
it with adhesive, stapling, and coating with vapor retarder
coating. The patch shall extend not less than 1-1/2 inches past
t he break.

At penetrations such as thernmonmeters, the voids in the insulation
shall be filled and sealed with vapor retarder coating.

Insulation for Fittings and Accessories

Pi pe insul ation shall have ends thoroughly coated with a vapor
retarder coating not less than 6 inches fromeach flange, union
val ve, anchor, or fitting in all directions.

Precut, preformed insulation for placenent over fittings, flanges,
uni ons, valves, anchors, and mechani cal couplings shall be used.
Precut, preformed insulation shall exhibit the same properties as
t he adj oi ning pipe insulation. Were precut/preformed is

unavail able, rigid prefornmed pipe insulation sections nmay be
segnented into the shape required. Insulation of the sane

t hi ckness and conductivity as the adjoining pipe insulation shal
be used. If nesting size insulation is used, the insulation shal
be overl apped 2 inches or one pipe diameter. Loose fill mnera
fiber or insulating cement shall be used to fill the voids.

El bows insul ated using segnents shall not have | ess than 3
segnents per el bow.

Upon conpl etion of installation of insulation on flanges, unions,
val ves, anchors, fittings and accessories, ternminations and

i nsul ation not protected by factory vapor retarder jackets or PVC
fitting covers shall be protected with two coats of vapor retarder
coating with a mnimumtotal thickness of 1/16 inch, applied with
gl ass tape enmbedded between coats. Tape seans shall overlap 1

i nch. The coating shall extend out onto the adjoining pipe

i nsul ation 2 inches.

Anchors attached directly to the pipe shall be insulated for a
sufficient distance to prevent condensation but not |less than 6
inches fromthe insulation surface.

Fl exi bl e connections at punps and ot her equi pnent shall be
insulated with 0.59 inch flexible cellular insulation, unless
ot herwi se i ndi cated.

I nsul ation shall be marked showi ng the | ocation of unions,
strainers, and check val ves.

Optional PVC Fitting Covers
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At the option of the Contractor, prenolded, one or two piece PVC fitting
covers nmay be used in lieu of the vapor retarder and enbedded gl ass tape
Factory prenol ded insul ation segnents shall be used under the fitting
covers for elbows. |Insulation segnents shall be the sanme thickness as
adj oi ning pipe insulation and the insulation shall be protected with one
coat of vapor retarder coating under the PVC cover. The covers shall be
secured by PVC vapor retarder tape, adhesive, seal-welding or with tacks
made for securing PVC covers. Seans in the cover, and tacks and laps to
adj oi ning pipe insulation jacket, shall be sealed with vapor retarder tape
to ensure that the assenbly has a continuous vapor seal

3.2.3 Aboveground Hot Pipelines
For hot pipelines above 60 degrees F the followi ng shall be included
a. Domestic hot water.
.b Hot water heating.
3.2.3.1 I nsul ati on Thi ckness
I nsul ation thickness for hot pipelines shall be determ ned using Table I
LEGEND:
PF - Phenolic Foam
CG - Cellular dass
CS - CalciumSilicate
MF - M neral Fiber
FC

- Flexible Cellular

Table Il - Hot Piping Insulation Thickness
Pi pe Size (inches)

Type of Runout s lin 1.25 - 2.5 - 5 - 8 in
Service up to & 2 4 6 &
(degrees F) Mat eri al 21in | ess in in in | ar ger
Hot domestic CG 1.5 1.5 1.5 1.5 1.5 1.5
wat er supply FC 0.5 1.0 1.0 1.5 1.5 1.5
& recircul ating PF 0.5 1.0 1.0 1.0 1.0 1.0
system (200 F MF 0.5 1.0 1.0 1.5 1.5 1.5
max)

Heati ng hot CG 1.5 1.5 2.0 2.0 2.0 2.5
wat er, supply PF 0.5 1.0 1.0 1.0 1.0 1.5
& return (250 MF 0.5 1.5 1.5 2.0 2.5 3.0
F max) Cs 1.0 1.5 2.0 2.5 2.5 2.5

3.2.3.2 Jacket for Insulated Pipe
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I nsul ation shall be covered, in accordance with manufacturer's
reconmendations, with a factory applied Type Il jacket or field applied
al um num where required or seal wel ded PVC

3.2.3.3

a.

b

3.2.3. 4

I nsul ation for Straight Runs
Insulation shall be applied to the pipe with joints tightly butted.

Longi tudi nal | aps of the jacket material shall overlap not |ess
than 1-1/2 inches, and butt strips 3 inchesw de shall be
provi ded for circunferential joints.

Laps and butt strips shall be secured with adhesive and stapled on
4 inch centers if not factory self-sealing. Adhesive may be
omtted where pipe is conceal ed.

Factory self-sealing | ap systenms may be used when the anbi ent
tenperature is between 40 degrees and 120 degrees F and shall be
installed in accordance with manufacturer's instructions. Laps
and butt strips shall be stapled whenever there is nonadhesi on of
the system \Where gaps occur, the section shall be replaced or
the gap repaired by applying adhesive under the lap and then

st apling.

Breaks and punctures in the jacket material shall be patched by
wrapping a strip of jacket material around the pipe and be secured
wi th adhesive and stapled on 4 inch centers if not factory

sel f-sealing. Adhesive nay be onitted where pipe is conceal ed.

Pat ch shall extend not less than 1-1/2 inches past the break.

Fl exi bl e cel lular pipe insulation shall be installed by slitting
tubul ar sections and applying onto piping or tubing. Alternately,
whenever possible, slide unslit sections over the open ends of

pi ping or tubing. All seans and butt joints shall be secured and
seal ed with adhesive. Wen using self seal products only the butt
joints shall be secured with adhesive. |Insulation shall be pushed
on the pipe, never pulled. Stretching of insulation nmay result in
open seanms and joints. All edges shall be clean cut. Rough or

j agged edges of the insulation shall not be permtted. Proper
tools such as sharp knives shall be used. Type Il sheet

i nsul ati on when used on pipe larger than 6 inches shall not be
stretched around the pipe. On pipes larger than 12 inches,
adhere sheet insulation directly to the pipe on the lower 1/3 of

t he pi pe.

Insulation for Fittings and Accessories

The run of the line pipe insulation shall have the ends brought up
to the item

I nsul ation of the same thickness and conductivity as the adjoining
pi pe insul ation, either premplded or segnented, shall be placed
around the itemabutting the adjoining pipe insulation, or if
nesting size insulation is used, overlapping 2 inches or one pipe
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3.

dianeter. Loose fill mneral fiber or insulating cement shall be
used to fill the voids. Insulation for elbows |ess than 3 inch
size shall be prempolded. |Insulation for elbows 3 inch size and

| arger shall be either prenolded or segnmented. El bows insul ated
usi ng segnents shall have not |ess than 3 segnments per el bow
Insulation may be wired or taped on until finish is applied.

c. Upon conpletion of installation of insulation on flanges, unions,
val ves, anchors, fittings and accessories, terninations and
i nsul ation not protected by factory vapor retarder jackets or PVC
fitting covers shall be protected with two coats of Class 1
adhesive applied with glass tape enbedded between coats. Tape
seans shall overlap 1 inch. Adhesive shall extend onto the
adj oining insulation not less than 2 inches. The total dry film
t hi ckness shall be not |less than 1/16 inch

d. Insulation term nations shall be tapered to unions at a 45-degree
angl e.

e. At the option of the Contractor, factory prenol ded one- or
two-pi ece PVC fitting covers may be used in |lieu of the adhesive
and enbedded gl ass tape. Factory prenol ded segnents or factory or
field cut blanket insert insulation segnents shall be used under
the cover and shall be the sane thickness as adjoi ni ng pipe
i nsul ation. The covers shall be secured by PVC vapor retarder
tape, adhesive, seal-welding or with tacks nmade for securing PVC
covers.

2.4 Pi pi ng Exposed to Wat her

Pi pi ng exposed to weat her shall be insulated and jacketed as specified for
the applicable service inside the building. After this procedure, an

al um num j acket shall be applied. PVC jacketing requires no factory
applied jacket beneath it. Flexible cellular insulation exposed to weather
shall be treated in accordance with paragraph PIPE | NSULATI ON MATERI ALS

.2.4.1 Al um num Jacket

The jacket for hot piping may be factory applied. The jacket shall overlap
not less than 2 inches at |ongitudinal and circunferential joints and
shal | be secured with bands at not nore than 12 inch centers.

Longi tudi nal joints shall be overl apped down to shed water and | ocated at 4
or 8 o'clock positions. Joints on piping 60 degrees F and bel ow shall be
seal ed with caul king while overl apping to prevent noisture penetration
Where jacketing on piping 60 degrees F and bel ow abuts an uni nsul at ed
surface, joints shall be caul ked to prevent noisture penetration. Joints
on pi ping above 60 degrees F shall be sealed with a npisture retarder

.2.4.2 Insulation for Fittings

Fl anges, unions, valves, fittings, and accessories shall be insulated and
finished as specified for the applicable service. Two coats of an emnul sion
type weat herproof mastic reconmended by the insul ation manufacturer shal

be applied with glass tape enbedded between coats. Tape overlaps shall be
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not less than 1 inch and the adjoining alum numjacket not less than 2
i nches. Factory preforned al um num jackets nay be used in lieu of the
above. Mol ded PVC fitting covers shall be used with PVC | aggi ng and
adhesi ve wel ded noi sture tight.

3.2.4.3 PVC Laggi ng
PVC | aggi ng shall be ultraviolet resistant and adhesi ve wel ded vapor tight
wi th manufacturer's reconmrended adhesive. Installation shall include
provi sion for thermal expansion.

3.3 DUCT | NSULATI ON | NSTALLATI ON

Corner angles shall be installed on external corners of insulation on
ductwork in exposed finished spaces before covering with jacket.

3.3.1 Duct | nsul ati on Thi ckness

Duct insulation thickness shall be in accordance with Table |11

Table I'll - M ninmum Duct |nsulation (inches)

Cold Air Ducts 2.0
Rel i ef Ducts 1.5
Fresh Air | ntake Ducts 1.5
Warm Air Ducts 2.0
Rel i ef Ducts 1.5
Fresh Air | ntake Ducts 1.5

3.3.2 I nsul ation and Vapor Retarder for Cold Air and Warm Air Duct

I nsul ati on and vapor retarder for cold air duct bel ow 60 degrees F. Ducts
and associ ated equi pnent shall be insulated to a thickness which is in
accordance with Table Ill. The follow ng shall be insul ated

a. Supply ducts.

b. Flexible runouts (field-insulated).

c. Plenuns.

d. Coil headers and return bends.

e. Coil casings.

f. Fresh air intake ducts.

g. Mxing boxes (field-insulated).

h. Ducts exposed to weat her

I nsul ation for rectangul ar ducts shall be flexible type where conceal ed,
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m ni mrum density 3/4 pcf and rigid type where exposed, m ninum density 3
pcf. Insulation for round/oval ducts shall be flexible type, mninmm
density 3/4 pcf with a factory Type | jacket; or, a senm rigid board,

m ni rum density 3 pcf, fornmed or fabricated to a tight fit, edges bevel ed
and joints tightly butted and staggered, with a factory applied Type | al
service jacket. Insulation for exposed ducts shall be provided with either
a white, paintable, factory-applied Type | jacket or a vapor retarder
jacket coating finish as specified. Fibrous and cellular glass insulation
on conceal ed duct shall be provided with a factory-applied Type | vapor
retarder jacket. The total dry filmthickness shall be approximately 1/16
inch. Duct insulation shall be continuous through sl eeves and prepared
openi ngs except fire wall penetrations. Duct insulation term nating at
fire danpers, shall be continuous over the danper collar and retaining
angle of fire danpers, which are exposed to unconditioned air and whi ch may
be prone to condensate formation. Duct insulation and vapor retarder shal
cover the collar, neck, and any uninsul ated surfaces of diffusers,
registers and grills. Vapor retarder materials shall be applied to forma
conpl ete unbroken vapor seal over the insulation

3.3.2.1 Install ati on on Conceal ed Duct

a. For rectangul ar, oval or round ducts, insulation shall be attached
by applying Class 2 adhesive around the entire perinmeter of the
duct in 6 inch wide strips on 12 inch centers.

b. For rectangular and oval ducts, 24 inches and larger insulation
shall be additionally secured to bottom of ducts by the use of
mechani cal fasteners. Fasteners shall be spaced on 18 inch
centers and not nore than 18 inches from duct corners.

c. For rectangul ar, oval and round ducts, nechanical fasteners shal
be provided on sides of duct risers for all duct sizes. Fasteners
shall be spaced on 18 inch centers and not nore than 18 inches
from duct corners.

d. Insulation shall be inpaled on the nmechanical fasteners where used
and shall be pressed thoroughly into the adhesive. Care shall be
taken to ensure vapor retarder jacket joints overlap 2 inches.
The insul ation shall not be conmpressed to a thickness |ess than
that specified. |Insulation shall be carried over standi ng seans
and trapeze-type duct hangers.

e. Self-locking washers shall be installed where nmechani cal fasteners
are used. The pin shall be trimed back and bent over.

f. Jacket overlaps shall be secured under the overlap with Class 2
adhesive and stapled on 4 inch centers. Staples and seans shal
be coated with a brush coat of vapor retarder coating.

g. Breaks in the jacket material shall be covered with patches of the
same material as the vapor retarder. The patches shall extend not
Il ess than 2 inches beyond the break or penetration in al
directions and shall be secured with Class 2 adhesive and stapl es.
Staples and joints shall be sealed with a brush coat of vapor
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3. 3.

2.

retarder coating.

At jacket penetrations such as hangers, thernmonmeters, and danper
operating rods, voids in the insulation shall be filled and the
penetration sealed with a brush coat of vapor retarder coating.

I nsulation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and uninsul ated
surface 2 inches. Pin puncture coatings shall extend 2 inches
fromthe puncture in all directions.

Where insul ati on standoff brackets occur, insulation shall be
extended under the bracket and the jacket ternmi nated at the
bracket .

Installation on Exposed Duct Work

For rectangul ar ducts, rigid insulation shall be secured to the

duct by nmechani cal fasteners on all four sides of the duct, spaced
not nmore than 12 inches apart and not nore than 3 inches from

the edges of the insulation joints. A mninmmof two rows of

fasteners shall be provided for each side of duct 12 inches and
larger. One row shall be provided for each side of duct |ess than
12 inches.

Duct insulation shall be formed with mninmumjacket seans. Each
piece of rigid insulation shall be fastened to the duct using
mechani cal fasteners. Wen the height of projections is |ess than
the insulation thickness, insulation shall be brought up to
standi ng seams, reinforcing, and other vertical projections and
shall not be carried over. Vapor retarder jacket shall be

conti nuous across seans, reinforcing, and projections. \Wen

hei ght of projections is greater than the insulation thickness,

i nsul ation and jacket shall be carried over.

I nsulation shall be inpaled on the fasteners; self-1locking washers
shall be installed and the pin trinmed and bent over.

Joints in the insulation jacket shall be sealed with a 4 i nchwi de
strip of the same material as the vapor retarder jacket. The
strip shall be secured with Class 2 adhesive and stapled. Staples
and seans shall be sealed with a brush coat of vapor retarder
coating.

Breaks and ri bs or standing seam penetrations in the jacket

mat eri al shall be covered with a patch of the same material as the
jacket. Patches shall extend not |ess than 2 inches beyond the
break or penetration and shall be secured with Class 2 adhesive
and stapled. Staples and joints shall be sealed with a brush coat
of vapor retarder coating.

At jacket penetrations such as hangers, thernmonmeters, and danper
operating rods, the voids in the insulation shall be filled and
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3.

3.

the penetrations sealed with a brush coat of vapor retarder
coating.

g. Insulation term nations and pin punctures shall be seal ed and
flashed with a reinforced vapor retarder coating finish. The
coating shall overlap the adjoining insulation and uninsul ated
surface 2 inches. Pin puncture coatings shall extend 2 inches
fromthe puncture in all directions.

h. Oval and round ducts, flexible type, shall be insulated with
factory Type | jacket insulation with mninmmdensity of 3/4 pcf,
attached by applying C ass 2 adhesive around the entire perineter
of the duct in 6 inch wide stripe on 12 inch centers.

3.3 Duct Test Hol es

After duct systenms have been tested, adjusted, and bal anced, breaks in the
i nsul ation and jacket shall be repaired in accordance with the applicable
section of this specification for the type of duct insulation to be
repaired.

L4 EQUI PMENT | NSULATI ON | NSTALLATI ON

4.1 CGener a

Renovabl e i nsul ati on sections shall be provided to cover parts of equi pnent
whi ch nust be opened periodically for maintenance including vessel covers,
fasteners, flanges and accessories. Equi pnent insulation shall be omitted
on the follow ng:

a. Handhol es.

b. Boil er manhol es.

c. Cleanouts.

d. ASME stanps.

e. Manufacturer's namepl at es.

4.2 I nsul ation for Cold Equi pnent

Col d equi prrent bel ow 60 degrees F: Insulation shall be furnished on
equi pnent handl i ng nmedi a below 60 degrees F including the follow ng:

a. Punps.
b. Refrigeration equipnent parts that are not factory insul ated.
c. Drip pans under chilled equiprment.

d. Duct nmounted coils.
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e.

g.

h

3.4.2.1

Pneurmati c water tanks.

Roof drain bodies.

Air handl i ng equi pnent parts that are not factory insul ated.
Expansi on and air separation tanks.

I nsul ati on Type

I nsul ation shall be suitable for the tenperature encountered. Thicknesses

shal

a.

3.4.2.2

3.4.2.3

be as foll ows:

Equi prent handl i ng nedi a between 35 and 60 degrees F: 2 inch
thick cellular glass, 1-1/2 inch thick flexible cellular, or 1
i nch thick phenolic foam

Equi pnrent handl i ng nedi a between 0 degree F and 34 degrees F
3-1/2 inch thick cellular glass, 2-1/2 inch flexible cellular, or
1-1/2 inch thick phenolic foam

Equi prent handl i ng nedi a between nminus 30 degrees F and 1 degree
F: 4 inch thick cellular glass 3 inch thick flexible cellular
or 1-1/2 inch thick phenolic foam

Punp I nsul ati on

Punmps shall be insulated by form ng a box around the punp housing.
The box shall be constructed by form ng the bottom and si des
using joints which do not |eave raw ends of insulation exposed.
Joi nts between sides and between sides and bottom shall be joined
by adhesive with lap strips for rigid mneral fiber and contact
adhesive for flexible cellular insulation. The box shall conform
to the requirenents of MCA-01 plate No. 49 when using flexible
cellular insulation. Joints between top cover and sides shall fit
tightly formng a femal e shiplap joint on the side pieces and a
mal e joint on the top cover, thus nmaking the top cover renovable.

Exposed i nsul ation corners shall be protected with corner angl es.

Upon conpl etion of installation of the insulation, including
removabl e sections, two coats of vapor retarder coating shall be
applied with a layer of glass cloth enbedded between the coats.
The total dry thickness of the finish shall be 1/16 inch. A
parting line shall be provided between the box and the renovable
sections allow ng the renpvable sections to be renpved w t hout

di sturbing the insulation coating. Caulking shall be applied to
parting |line, between equipnment and renovable section insulation
and at all penetrations.

O her Equi pnent
Insulation shall be fornmed or fabricated to fit the equiprment. To

ensure a tight fit on round equi pment, edges shall be bevel ed and
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joints shall be tightly butted and staggered.

b. Insulation shall be secured in place with bands or wires at
i ntervals as reconmended by the manufacturer but not nore than 12
inch centers except flexible cellular which shall be adhered.
I nsulation corners shall be protected under wires and bands with
sui tabl e corner angl es.

c. Cellular glass and phenolic foaminsulation shall be set in a
coating of beddi ng conmpound, and joints shall be sealed with
beddi ng conmpound as recomended by the manufacturer. M nera
fiber insulation joints shall be filled with finishing cenment.

d. Insulation on heads of heat exchangers shall be renovabl e.
Renmpovabl e section joints shall be fabricated using a nmale-fenale
shiplap type joint. The entire surface of the renovable section
shall be finished by applying two coats of vapor retarder coating
with a layer of glass cloth enbedded between the coats. The tota
dry thickness of the finish shall be 1/16 inch

e. Exposed insulation corners shall be protected with corner angl es.

f. Insulation on equipnment with ribs shall be applied over 6 x 6
i nches by 12 gauge wel ded wire fabric which has been cinched in
pl ace, or if approved by the Contracting O ficer, spot welded to
the equi prent over the ribs. Insulation shall be secured to the
fabric with J-hooks and 2 x 2 incheswashers or shall be securely
banded or wired in place on 12 inch centers.

3.4.2.4 Vapor Retarder
Upon conpl etion of installation of insulation, penetrations shall be
caul ked. Two coats of vapor retarder coating shall be applied over
i nsul ation, including renovable sections, with a layer of glass cloth
enbedded between the coats. The total dry thickness of the finish shall be
1/ 16 inch. Caul king shall be applied to parting |line between equi pnent
and renovabl e section insulation

3.4.3 I nsul ation for Hot Equi prment

I nsul ation shall be furnished on equi pnent handling nedia above 60 degrees F
i ncluding the follow ng:

a. Punps handling nmedia above 130 degrees F

b. Air separation tanks.

c. Unjacketed boilers or parts of boilers.
3.4.3.1 I nsul ation

I nsul ation shall be suitable for the tenperature encountered. Insulation
thi cknesses shall be as foll ows:
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a. Equi pnent handling nmedia to 600 degrees F: 5 inch thick rigid
m neral fiber, 6 inch thick flexible mneral fiber, 6 inch thick
calciumsilicate, 6 inch thick cellular glass.

3.4.3.2 I nsul ation of Punps

Punps shall be insulated by formng a box around the punp housing. The box
shall be constructed by form ng the bottom and sides using joints which do
not | eave raw ends of insulation exposed. Bottom and sides shall be banded
to forma rigid housi ng which does not rest on the punp. Joints between
top cover and sides shall fit tightly. The top cover shall have a joint
formng a femal e shiplap joint on the side pieces and a nale joint on the
top cover, making the top cover renovable. Two coats of Class | adhesive
shall be applied over insulation, including renovable sections, with a

| ayer of glass cloth enbedded between the coats. A parting line shall be
provi ded between the box and the renpovabl e sections allow ng the renpvabl e
sections to be renoved without disturbing the insulation coating. The
total dry thickness of the finish shall be 1/16 inch. Caul king shall be
applied to parting line of the renovabl e sections and penetrations.

3.4.3.3 O her Equi pnent

a. Insulation shall be formed or fabricated to fit the equipnment. To
ensure a tight fit on round equi pment, edges shall be bevel ed and
joints shall be tightly butted and staggered.

b. Insulation shall be secured in place with bands or wires at
intervals as reconmended by the manufacturer but not greater than
12 inch centers except flexible cellular which shall be adhered.
I nsul ation corners shall be protected under wires and bands with
sui tabl e corner angl es.

c. On high vibration equipnment, cellular glass insulation shall be
set in a coating of bedding conpound as recommended by the
manuf acturer, and joints shall be sealed wi th beddi ng conmpound.
M neral fiber joints shall be filled with finishing cenment.

d. Exposed insulation corners shall be protected with corner angl es.
e. Upon conpletion of installation of insulation, penetrations shal
be caul ked. Two coats of Class | adhesive shall be applied over
i nsul ation, including renmovable sections, with a |ayer of gl ass
cloth enbedded between the coats. The total dry thickness of the
finish shall be 1/16 inch. Caulking shall be applied to parting
line between equi prent and renpvabl e section insulation

3.4.4 Equi pnent Handl i ng Dual Tenperature Media

Bel ow and above 60 degrees F: Equipnent handling dual tenperature nedia
shall be insulated as specified for cold equipnent.

3.4.5. Optional Panel s

At the option of the Contractor, prefabricated netal insulation panels may
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be used in lieu of the insulation and finish previously specified. Thernal
performance shall be equal to or better than that specified for field
applied insulation. Panels shall be the standard catal og product of a
manuf acturer of metal insulation panels. Fastenings, flashing, and support
system shall conformto published recommendati ons of the manufacturer for
weat her proof installation and shall prevent noisture fromentering the

i nsul ation. Panels shall be designhed to accompdate thernmal expansion and
to support a 250 pound wal king | oad w thout pernanent deformation or
permanent damage to the insulation. Exterior metal cover sheet shall be

al um num and exposed fastenings shall be stainless steel or alunm num

-- End of Section --
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SECTI ON 15895
Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM
02/ 94

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

Al R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl ANSI/ ARl 410 (1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

ARl ANSI / ARl 430 (1989) Central-Station Air-Handling Units

ARl Guideline D (1987) Application and Installation of

Central Station Air-Handling Units

Al R MOVEMENT AND CONTROL ASSCCI ATI ON ( AMCA)

AMCA ANSI / AMCA 210 (1985) Laboratory Methods of Testing Fans
for Rating
AMCA 300 (1996) Reverberant Room Met hod for Sound

Testing of Fans
AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABEMR)

ABEMA Std 9 (1990) Load Ratings and Fatigue Life for
Bal | Bearings

ABEMA Std 11 (1990) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1997) Pipe, Steel, Black and Hot - Di pped,
Zi nc- Coat ed, Wel ded and Seam ess

ASTM A 123 (1989a) Zinc (Hot-Dip Gal vani zed) Coati ngs
on lron and Steel Products

ASTM A 167 (1996) Stainless and Heat-Resisting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 924/ A 924M (1996a) General Requirements for Steel
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Sheet, Metallic-Coated by the Hot-Dip

Process
ASTM B 117 (1997) Operating Salt Spray (FOG Apparatus
ASTM C 916 (1985; R 1996) Adhesives for Duct Ther nal
I nsul ation
ASTM C 1071 (1991) Thernmal and Acoustical Insulation
(d ass Fiber, Duct Lining Material)
ASTM D 520 (1984; R 1995) Zinc Dust Pignent
ASTM D 1654 (1992) Eval uation of Painted or Coated

Speci nens Subj ected to Corrosive
Envi ronnment s

ASTM D 3359 (1995a) Measuring Adhesi on by Tape Test

ASTM E 84 (1996a) Surface Burning Characteristics of
Bui l ding Materials

ASTM E 437 (1992) Industrial Wre Cloth and Screens
(Square Openi ng Seri es)

AMERI CAN SCCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI Tl ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 52. 1 (1992) Gravinetric and Dust-Spot Procedures
for Testing Air-Cl eaning Devices Used in
Ceneral Ventilation for Renbving Particul ate
Matter

ASHRAE ANSI / ASHRAE 68 (1986) Laboratory Method of Testing In-Duct
Sound Power Measurenment Procedures for Fans

ASHRAE 70 (1991) Method of Testing for Rating the
Perfornmance of Air Qutlets and Inlets

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA MG 1 (1993; Rev 1; Rev 2; Rev 3) Mdtors and
Generators

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 90A (1996) Installation of Air Conditioning and
Ventilating Systens

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON
( SMACNA)

SMACNA- 05 (1992) Fire, Snmoke and Radi ati on Danper
Installation CGuide for HVAC Systens
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SMACNA- 06 (1995) HVAC Duct Construction Standards -
Met al and Fl exi bl e
UNDERWRI TERS LABORATORI ES (UL)
UL 94 (1996; Rev thru Jul 1997) Tests for

Flammability of Plastic Materials for
Parts in Devices and Appliances

UL 181 (1996; Rev Cct 1996) Factory-Made Air
Ducts and Air Connectors

uL 214 (1997) Tests for Flame-Propagation of
Fabrics and Filns

UL 555 (1995) Fire Danpers

UL 586 (1996) High-Efficiency, Particulate, Air
Filter Units

UL 705 (1994; Rev thru Mar 1996) Power Ventilators

UL 723 (1996) Test for Surface Burning
Characteristics of Building Materials

UL 900 (1994; Rev thru Apr 1997) Test Performance
of Air Filter Units

UL Bld Mat Dir (1997) Building Materials Directory

UL El ec Const Dir (1998) Electrical Construction Equi pnent
Directory

UL Fire Resist Dir (1998) Fire Resistance Directory (2 Vol.)

1.2 COORDI NATI ON OF TRADES

Ductwork, piping offsets, fittings, and accessories shall be furnished as
required to provide a conplete installation and to elinmnate interference
wi th ot her construction.

1.3 DELI VERY AND STORAGE

Equi prrent delivered and placed in storage shall be stored with protection
fromthe weather, humidity and tenperature variations, dirt and dust, or
ot her contam nants.

1.4 SUBM TTALS
Governnment approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The

follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES
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SD- 01 Dat a
Conmponent s and Equi pnent Data; GA
Manuf acturer's catal og data shall be included with the detail draw ngs for
the following itens. The data shall be highlighted to show nodel, size,
options, etc., that are intended for consideration. Data shall be adequate
to denonstrate conpliance with contract requirenments for the foll ow ng:
a. Piping Conmponents
b. Ductwork Conponents
c. Air Systenms Equi prment
d. Air Handling Units
SD- 04 Drawi ngs
Air Supply, Distribution, Ventilation, and Exhaust Equi pnent; GA
Drawi ngs shall consist of equipnment |ayout including assenbly and
installation details and electrical connection diagrans; ductwork |ayout
showi ng the | ocation of all supports and hangers, typical hanger details,
gauge reinforcenment, reinforcenent spacing rigidity classification, and

static pressure and seal classifications; and piping | ayout show ng the
| ocation of all guides and anchors, the | oad inposed on each support or

anchor, and typical support details. Draw ngs shall include any
information required to denobnstrate that the system has been coordi nated
and will properly function as a unit and shall show equi pnent rel ati onship

to other parts of the work, including clearances required for operation and
mai nt enance

SD-06 Instructions
Test Procedures; FIO
Proposed test procedures for piping hydrostatic test, ductwork |eak test,
and performance tests of systens, at |east 2 weeks prior to the start of
rel ated testing

Wel di ng Procedures; FIO.

A copy of qualified welding procedures, at |least 2 weeks prior to the start
of wel di ng operati ons.

System Di agrans; GA

Proposed di agrans, at |east 2 weeks prior to start of related testing
System di agrans that show the | ayout of equi pnent, piping, and ductwork,
and typed condensed operation nanual s expl ai ni ng preventative nmai nt enance
procedures, nethods of checking the systemfor normal, safe operation, and
procedures for safely starting and stopping the systemshall be franed
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under glass or lamnated plastic. After approval, these itens shall be
posted where directed.

SD- 07 Schedul es
Test Schedul es; FI O

Proposed test schedul es for and perfornmance tests, at |east 2 weeks prior
to the start of related testing.

Field Training Schedul e; FIO.

Proposed schedule for field training, at |least 2 weeks prior to the start
of related training.

SD- 08 St atements
Simlar Services; GA.

St at enent denonstrating successful conpletion of sinilar services on at
| east 5 projects of simlar size and scope, at |east 2 weeks prior to
subnmittal of other itens required by this section.

Wel di ng Qualification; FIO

A list of nanmes and identification synbols of qualified welders and wel di ng
operators, at least 2 weeks prior to the start of welding operations.

SD- 09 Reports
Test Reports; GA
Test reports for the piping hydrostatic test, ductwork |leak test, and
performance tests in booklet form upon conpletion of testing. Reports
shall docunent phases of tests perforned including initial test sunmary,
repairs/adjustnments made, and final test results.

SD-13 Certificates
Bolts; GA

Witten certification fromthe bolt manufacturer that the bolts furnished
conply with the requirements of this specification. The certification
shall include illustrations of product narkings, and the nunber of each
type of bolt to be furnished.

SD- 19 Operation and Mi ntenance Manual s
Air Supply, Distribution, Ventilation, and Exhaust Manuals; GA.
Si x manual s listing step-by-step procedures required for system startup,
operation, shutdown, and routine maintenance, at |east 2 weeks prior to

field training. The manuals shall include the manufacturer's nanme, nodel
nunber, parts list, list of parts and tools that should be kept in stock by
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the owner for routine maintenance including the nane of a | ocal supplier
sinmplified wiring and controls diagrans, troubleshooting guide, and
reconmended service organi zation (including address and tel ephone nunber)
for each item of equipnment. Each service organization subnitted shall be
capabl e of providing 4 hour onsite response to a service call on an

ener gency basi s.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS

Conmponents and equi pnent shall be standard products of a nmanufacturer

regul arly engaged in the manufacturing of products that are of a sinilar
mat eri al, design and workmanshi p. The standard products shall have been in
satisfactory commercial or industrial use for 2 years before bid opening
The 2-year experience shall include applications of conponents and

equi pnent under simlar circunstances and of simlar size. The 2 years
nmust be satisfactorily conpleted by a product which has been sold or is

of fered for sale on the comercial market through advertisenents,

manuf acturers' catal ogs, or brochures. Products having | ess than a 2-year
field service record will be acceptable if a certified record of
satisfactory field operation, for not |less than 6000 hours exclusive of the
manuf acturer's factory tests, can be shown. The equipnment itens shall be
supported by a service organization

.2 ASBESTOS PROHI BI Tl ON

Asbest os and asbest os-cont ai ni ng products shall not be used

.3 NAMEPLATES

Equi prent shall have a nanmeplate that identifies the manufacturer's nane,
address, type or style, nodel or serial nunber, and catal og nunber.

L4 EQUI PMENT GUARDS AND ACCESS

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully encl osed
or guarded according to OSHA requirenments. High tenperature equi pnent and
pi pi ng exposed to contact by personnel or where it creates a potential fire
hazard shall be properly guarded or covered with insulation of a type

speci fied

.5 Pl PI NG COVPONENTS

.5.1 St eel Pipe

Pi pi ng conponents shall be as specified in Section 15650 CENTRAL
REGRI GERATED Al R- CONDI TI ONI NG SYSTEM FOR CHI LLED WATER SYSTEM and Secti on
15569 HEATI NG WATER SYSTEM for heati ng hot water system

.5.2 | nsul ati on

Shop and field applied insulation shall be as specified in Section 15080
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THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.
2.5.3 Condensate Drain Lines

Condensat e drai nage shall be provided for each item of equi pnent that
generates condensate as specified for drain, waste, and vent piping systens
in Section 15400 PLUMBI NG, GENERAL PURPOSE.

2.6 ELECTRI CAL VWORK

El ectrical notor-driven equi pnment specified shall be provided conplete with
notor, notor starter, and controls. Unless otherw se specified, electric
equi pnent, including wiring and notor efficiencies, shall be according to
Section 16415 ELECTRI CAL WORK, | NTERIOR. Electrical characteristics and
encl osure type shall be as shown. Unless otherw se indicated, motors of 1
hp and above shall be high efficiency type. Mtor starters shall be

provi ded as specified under Division 16. Each notor shall be according to
NEMA MG 1 and shall be of sufficient size to drive the equi pnent at the
speci fied capacity wi thout exceeding the nanmeplate rating of the notor.

2.7 CONTROLS

"(AM#0001) Control s shall be provided as specified in Section 15951 HEATI NG,
VENTI LATI NG AND Al R CONDI TI ONI NG (HVAC) CONTROL SYSTEMS. "

2.8 DUCTWORK COVPONENTS
2.8.1 Met al Duct wor k

All aspects of nmetal ductwork construction, including all fittings and
conponents, shall conply with SMACNA-06 unl ess otherw se specified. El bows
shall be radius type with a centerline radius of 1-1/2 tinmes the width or
di aneter of the duct where space pernits. O herw se, el bows having a

m ni mrum radi us equal to the width or dianeter of the duct or square el bows
with factory fabricated turning vanes may be used. Static pressure Cl ass
1/2, 1, and 2 inch w.g. ductwork shall neet the requirenents of Seal Cl ass
C. Class 3 through 10 inch shall nmeet the requirenents of Seal C ass A
Seal ants shall conformto fire hazard classification specified in Section
15080 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Pressure sensitive tape
shall not be used as a sealant. Spiral |ock seam duct, and flat oval shall
be made with duct sealant and | ocked with not |ess than 3 equally spaced
drive screws or other approved nethods indicated in SMACNA-06. The seal ant
shall be applied to the exposed nale part of the fitting collar so that the
sealer will be on the inside of the joint and fully protected by the netal
of the duct fitting. One brush coat of the sealant shall be applied over
the outside of the joint to at least 2 inch band width covering all screw
heads and joint gap. Dents in the male portion of the slip fitting collar
will not be acceptable. Qutdoor air intake ducts and plenuns shall be
fabricated with watertight sol dered or brazed joints and seans.

2.8.1.1 Transitions

Diverging air flowtransitions shall be nade with each side pitched out a
maxi nrum of 15 degrees, for an included angle of 30 degrees. Transitions
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for converging air flow shall be nade with each side pitched in a maximum
of 30 degrees, for an included angle of 60 degrees, or shall be as

i ndicated. Factory-fabricated reducing fittings for systens using round
duct sections when forned to the shape of the ASME short flow nozzle, need
not conply with the maxi mum angl es specified

2.8.1.2 I nsul at ed Nonnetal lic Flexible Duct Runouts

Fl exi bl e duct runouts shall be used only where indicated. Runout |ength
shall be as shown on the draw ngs, but shall in no case exceed 6 feet.
Runouts shall be preinsulated, factory fabricated, and shall conply with
NFPA 90A and UL 181. Either field or factory applied vapor barrier shal

be provided. Where coil induction or high velocity units are supplied with
vertical air inlets, a streamined and vaned and nitered el bow transition
pi ece shall be provided for connection to the flexible duct or hose. The

| ast el bow to these units, other than the vertical air inlet type, shall be
a di e-stanped el bow and not a flexible connector. Insulated flexible
connectors nmay be used as runouts. The insulated material and vapor
barrier shall conformto the requirenents of Section 15080 THERMAL

| NSULATI ON FOR MECHANI CAL SYSTEMS. The insul ation material surface shal

not be exposed to the air stream

2.8.1.3 General Service Duct Connectors

A flexible duct connector approximately 6 inches in width shall be

provi ded where sheet nmetal connections are nmade to fans or where ducts of
dissimlar netals are connected. For round/oval ducts, the flexible

mat eri al shall be secured by stainless steel or zinc-coated, iron
clinch-type draw bands. For rectangul ar ducts, the flexible materia

| ocked to metal collars shall be installed using normal duct construction
net hods. The conposite connector system shall conply with UL 214 and be
classified as "flanme-retarded fabrics" in UL Bld Mat Dir.

2.8.2 Duct wor k Accessori es
2.8.2.1 Duct Access Doors

Access doors shall be provided in ductwork and pl enuns where indicated and
at all air flow nmeasuring prinmaries, automatic danpers, fire danpers,
coils, thernpstats, and other apparatus requiring service and inspection in
the duct system and unless otherwi se shown, shall conformto SMACNA-06
Access doors shall be provided upstream and downstream of air flow
measuring primaries and heating and cooling coils. Doors shall be nininum
15 x 18 inches, unless otherwi se shown. \Where duct size will not
accommodat e this size door, the doors shall be nade as |arge as
practicable. Doors 24 x 24 inches or larger shall be provided with
fasteners operable fromboth sides. Doors in insulated ducts shall be the
i nsul ated type

2.8.2.2 Fire Danpers
Fire danpers shall be 1-1/2 hour fire rated unl ess otherw se indicated

Fire danpers shall conformto the requirenments of NFPA 90A and UL 555
Fire danpers shall be automatic operating type and shall have a dynamc
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rating suitable for the maximumair velocity and pressure differential to
which it will be subjected. Fire danpers shall be approved for the

speci fic application, and shall be installed according to their listing
Fire danpers shall be equipped with a steel sleeve or adequately sized
frame installed in such a manner that disruption of the attached ductwork,
if any, will not inpair the operation of the danper. Sleeves or franes
shall be equi pped with perinmeter nounting angles attached on both sides of
the wall or floor opening. Ductwork in fire-rated floor-ceiling or
roof-ceiling assenbly systens with air ducts that pierce the ceiling of the
assenblies shall be constructed in conformance with UL Fire Resist Dir.
Fire danpers shall be curtain type with danper blades out of the air
stream Danpers shall not reduce the duct or the air transfer opening
cross-sectional area. Danpers shall be installed so that the centerline of
the danper depth or thickness is located in the centerline of the wall
partition or floor slab depth or thickness. Unless otherw se indicated,
the installation details given in SMACNA-05 and in manufacturer's
instructions for fire danpers shall be foll owed

2.8.2.3 Splitters and Manual Bal anci ng Danpers

Splitters and manual bal anci ng danpers shall be furnished with accessible
operating nmechani snms. Where operators occur in finished portions of the
bui |l di ng, operators shall be chromiumplated with all exposed edges
rounded. Splitters shall be operated by quadrant operators or 3/16 inch
rod brought through the side of the duct with | ocking setscrew and bushing
Two rods are required on splitters over 8 inches. Mnual volunme contro
danpers shall be operated by |ocking-type quadrant operators. Danpers and
splitters shall be 2 gauges heavier than the duct in which installed
Unl ess otherwi se indicated, nmultileaf danpers shall be opposed bl ade type
wi th maxi mum bl ade width of 12 inches. Access doors or panels shall be
provided for all conceal ed danper operators and | ocking setscrews. Unless
ot herwi se indicated, the |ocking-type quadrant operators for danpers, when
installed on ducts to be thermally insulated, shall be provided with
stand- of f nounting brackets, bases, or adapters to provide cl earance
bet ween the duct surface and the operator not |ess than the thickness of
the insulation. Stand-off nounting itenms shall be integral with the
operator or standard accessory of the danmper manufacturer. Vol une danpers
shall be provi ded where indicated

2.8.2. 4 Air Deflectors and Branch Connecti ons

Air deflectors shall be provided at duct mounted supply outlets, at takeoff
or extension collars to supply outlets, at duct branch takeoff connections,
and at 90 degree el bows, as well as at l|locations as indicated on the

drawi ngs or otherw se specified. Conical branch connections or 45 degree
entry connections may be used in lieu of deflectors or extractors for
branch connections. All air deflectors, except those installed in 90
degree el bows, shall be provided with an approved neans of adjustnent.

Adj ustnent shall be nmade from easily accessi bl e neans inside the duct or
froman adjustment with sturdy | ock on the face of the duct. Wen
installed on ducts to be thermally insulated, external adjustnents shall be
provided with stand-off nounting brackets, integral with the adjustnent
device, to provide clearance between the duct surface and the adjustnment
device not |less than the thickness of the thermal insulation. Air
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2.

2.

defl ectors shall be factory-fabricated units consisting of curved turning
vanes or |ouver bl ades designed to provide uniformair distribution and
change of direction with mninmumturbul ence or pressure loss. Air

defl ectors shall be factory or field assenbled. Blade air deflectors, also
call ed blade air extractors, shall be approved factory fabricated units
consi sting of equalizing grid and adjustable blade and | ock. Adjustnment
shall be easily nade fromthe face of the diffuser or by position

adj ustment and | ock external to the duct. Stand-off brackets shall be
provi ded on insulated ducts and are described herein. Fixed air

defl ectors, also called turning vanes, shall be provided in 90 degree

el bows.

.8.3 Duct Sl eeves, Franed Prepared Openings, Closure Collars

.8.3.1 Duct Sl eeves

Duct sl eeves shall be provided for round ducts 15 inches in dianmeter or
| ess passing through floors, walls, ceilings, or roof, and installed during
construction of the floor, wall, ceiling, or roof. Round ducts |larger than
15 inches in dianmeter and square, rectangular, and oval ducts passing
through floors, walls, ceilings, or roof shall be installed through franed
prepared openings. The Contractor shall be responsible for the proper size
and | ocation of sleeves and prepared openings. Sleeves and franmed openi ngs
are also required where grilles, registers, and diffusers are installed at
the openings. Framed prepared openings shall be fabricated from 20 gauge
gal vani zed steel, unless otherw se indicated. Were sleeves are installed
in bearing walls or partitions, black steel pipe, ASTM A 53, Schedul e 20
shall be used. Sleeve shall provide 1 inch clearance between the duct and
the sleeve or 1 inch clearance between the insulation and the sleeve for
i nsul ated ducts.

.8.3.2 Framed Prepared Openings

Openi ngs shall have 1 inch clearance between the duct and the opening or
1 inch clearance between the insulation and the opening for insulated ducts.

.8.3.3 Cl osure Collars

Col l ars shall be fabricated of gal vanized sheet netal not |less than 4

i nches wi de, unless otherw se indicated, and shall be installed on exposed
ducts on each side of walls or floors where sl eeves or prepared openings
are provided. Collars shall be installed tight against surfaces. Collars
shall fit snugly around the duct or insulation. Sharp edges of the collar
around insul ated duct shall be ground snmooth to preclude tearing or
puncturing the insulation covering or vapor barrier. Collars for round
ducts 15 inches in dianmeter or less shall be fabricated from 20 gauge

gal vani zed steel. Collars for round ducts |arger than 15 inches and
square, and rectangul ar ducts shall be fabricated from 18 gaugegal vani zed
steel. Collars shall be installed with fasteners on nmaxi rum 6 inch

centers, except that not less than 4 fasteners shall be used
8.4 Pl enuns

8.4.1 Pl enum
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Pl enuns shall be fabricated and erected as shown in SMACNA- 06, as
applicable. Unless otherw se indicated, system casing shall be constructed
of not less than 16 gauge gal vani zed sheet steel. Cooling coil drain pans
with 1 inch threaded outlet shall be provided to collect condensation from
the cooling coils. Drain pans shall be fabricated of not lighter than 16
gauge steel, galvanized after fabrication or of 18 gauge
corrosion-resisting sheet steel conforming to ASTM A 167, Type 304, wel ded
and stiffened. Drain pans exposed to the atnosphere shall be thermally
insulated to prevent condensation. Insulation shall be coated with a flane
resi stant waterproofing material. Separate drain pans shall be provided
for each vertical coil section, and a separate drain line shall be provided
for each pan. Pans shall be generously sized to ensure capture of

entrai ned noi sture on the downstreamair side of the coil. Openings in the
casing, such as for piping connections, shall be sealed and covered to
prevent air |eakage. Water seal for the drain shall provide at |east 2

i nch water gauge greater than the nmaxi num negative pressure in the coi
space.

2.8.5 Sound Attenuation Equi prment
a. Acoustical Duct Liner:

Acoustical duct lining shall be fibrous glass designed exclusively for
lining ductwork and shall conformto the requirenments of ASTM C 1071, Type

| and Il. Liner conposition nay be uniformdensity, graduated density, or
dual density, as standard with the manufacturer. Lining shall be coated,
not less than 1 inch thick. Where acoustical duct liner is used, liner or

conmbi nation of liner and insulation applied to the exterior of the ductwork
shall be the thermal equivalent of the insulation specified in Section 15080
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Duct sizes shown shall be

i ncreased to conpensate for the thickness of the lining used. 1In lieu of
sheet nmetal duct with field-applied acoustical |ining, acoustically

equi val ent I engths of fibrous glass duct or factory fabricated

doubl e-wal led internally insulated duct with perforated |liner may be
provided. Net insertion |loss value, static pressure drop, and air flow

vel ocity capacity data shall be certified by a nationally recogni zed

i ndependent acoustical |aboratory.

2.8.6 Di ffusers, Registers, and Gilles

Units shall be factory-fabricated of steel, corrosion-resistant steel, or
al um num and shall distribute the specified quantity of air evenly over
space i ntended wi thout causing noticeable drafts, air novenent faster than
50 fpmin occupied zone, or dead spots anywhere in the conditioned area
Qutlets for diffusion, spread, throw, and noise |level shall be as required
for specified performance. Performance shall be certified according to
ASHRAE 70. Inlets and outlets shall be sound rated and certified according
to ASHRAE 70. Sound power |evel shall be as indicated. Diffusers and
regi sters shall be provided with volunme danper with accessi bl e operator,
unl ess otherw se indicated; or if standard with the manufacturer, an
automatically controlled device will be acceptable. Volunme danpers shal
be opposed bl ade type for all diffusers and registers, except linear slot
di ffusers. Linear slot diffusers shall be provided with round or
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el liptical balancing danpers. Where the inlet and outlet openings are
| ocated |l ess than 7 feet above the floor, they shall be protected by a
grille or screen according to NFPA 90A.

2.8.6.1 Di f fusers

Di ffuser types shall be as indicated. Ceiling mounted units shall be
furnished with anti-snudge devices, unless the diffuser unit mnimzes

cei ling snudgi ng through design features. Diffusers shall be provided with
air deflectors of the type indicated. Air handling troffers or conbination
light and ceiling diffusers shall conformto the requirenments of UL El ec
Const Dir for the interchangeable use as cool ed or heated air supply
diffusers or return air units. Ceiling nmounted units shall be installed
with rinms tight against ceiling. Sponge rubber gaskets shall be provided
bet ween ceiling and surface mounted diffusers for air | eakage control
Suitable trimshall be provided for flush nmounted diffusers. Duct collar
connecting the duct to diffuser shall be airtight and shall not interfere
with volunme controller. Return or exhaust units shall be simlar to supply
di f fusers.

2.8.6.2 Regi sters and Gilles

Units shall be four-way directional-control type, except that return and
exhaust registers may be fixed horizontal or vertical |ouver type sinilar
in appearance to the supply register face. Registers shall be provided
Wi t h sponge-rubber gasket between flanges and wall or ceiling. Wall supply
regi sters shall be installed at least 6 inches below the ceiling unless

ot herwi se indicated. Return and exhaust registers shall be located 6

i nches above the floor unless otherw se indicated. Four-way directiona
control may be achieved by a grille face which can be rotated in 4
positions or by adjustnent of horizontal and vertical vanes. Gilles shal
be as specified for registers, w thout volunme control danper.

2.8. 7 Louvers

Louvers for installation in exterior walls which are associated with the
air supply and distribution systemshall be as specified in Section 07600
SHEET METALWORK, GENERAL

2.8.8 Air Vents, Penthouses, and Goosenecks

Air vents, penthouses, and goosenecks shall be fabricated from gal vani zed
steel or alum num sheets with gal vanized or al um num structural shapes.
Sheet netal thickness, reinforcenent, and fabrication shall conformto
SMACNA- 06. Louver bl ades shall be accurately fitted and secured to franes.

Edges of |ouver blades shall be fol ded or beaded for rigidity and baffled
to exclude driving rain. Air vents, penthouses, and goosenecks shall be
provided with bird screen

2.8.9 Bird Screens and Franes
Bird screens shall conformto ASTM E 437, Type |, Cass 1, 2 by 2 nesh,

0.063 inch dianeter alumnumwi re or 0.031 inch dianeter stainless stee
wire. Franes shall be renovable type or stainless steel or extruded
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al um num
2.9 Al R SYSTEMS EQUI PMENT
2.9.1 Fans

Fans shall be tested and rated according to AMCA ANSI/AMCA 210. Fans may
be connected to the notors either directly or indirectly with V-belt drive.
V-belt drives shall be designed for not |ess than 150 percent of the
connected driving capacity. Mtor sheaves shall be variable pitch for 15
hp and bel ow and fixed pitch as defined by ARl CGuideline D. Variable pitch
sheaves shall be selected to drive the fan at a speed which will produce
the specified capacity when set at the approxi mate mi dpoint of the sheave
adj ustnment. When fixed pitch sheaves are furni shed, a replaceabl e sheave
shall be provi ded when needed to achi eve system air bal ance. Mdtors for
V-belt drives shall be provided with adjustable rails or bases. Renobvable
nmet al guards shall be provided for all exposed V-belt drives, and
speed-test openings shall be provided at the center of all rotating shafts.
Fans shall be provided with personnel screens or guards on both suction
and supply ends, except that the screens need not be provided, unless
ot herwi se indicated, where ducts are connected to the fan. Fan and notor
assenblies shall be provided with vibration-isolation supports or nmountings
as indicated. Vibration-isolation units shall be standard products with
publ i shed | oading ratings. Each fan shall be selected to produce the
capacity required at the fan static pressure indicated. Sound power |eve
shall be as indicated. The sound power |evel values shall be obtained
according to AMCA 300. Standard AMCA arrangenent, rotation, and di scharge
shal | be as indicated

2.9.1.1 Centrifugal Fans

Centrifugal fans shall be fully enclosed, single-width single-inlet, or
doubl e-wi dt h doubl e-inlet, AMCA Pressure Class I, Il, or Ill as required or
i ndicated for the design systempressure. |Inpeller wheels shall be rigidly
constructed, accurately bal anced both statically and dynanically. Fan

bl ades may be forward curved, backward-inclined or airfoil design in whee
sizes up to 30 inches. Fan blades for wheels over 30 inches in dianeter
shall be backward-inclined or airfoil design. Fan wheels over 36 inches in
di aneter shall have overhung pulleys and a bearing on each side of the
wheel. Fan wheels 36 inches or less in dianeter nay have one or nore
extra long bearings between the fan wheel and the drive. Bearings shall be
sl eeve type, self-aligning and self-oiling with oil reservoirs, or
precision self-aligning roller or ball-type with accessible grease fittings
or permanently lubricated type. Gease fittings shall be connected to
tubi ng and serviceable froma single accessible point. Bearing life shal
be L50 rated at not |ess than 200,000 hours as defined by ABEMA Std 9 and
ABEMA Std 11. Fan shafts shall be steel, accurately finished, and shall be
provided with key seats and keys for inpeller hubs and fan pulleys. Each
fan outlet shall be of anple proportions and shall be designed for the
attachnment of angles and bolts for attaching flexible connections.
Automatically operated inlet vanes shall be provided on suction inlets.
Automatically operated outlet danpers shall be provided. Mdtors, unless

ot herwi se indicated, shall not exceed 1800 rpm and shall have totally

encl osed encl osures. Mtor starters shall be magnetic
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reduced-vol tage-start type with weather-resistant watertight enclosure
2.9.1.2 In-Line Centrifugal Fans

In-1ine fans shall have centrifugal backward inclined blades, stationary
di scharge conversi on vanes, internal and external belt guards, and

adj ust abl e notor mounts. Fans shall be mounted in a wel ded tubul ar casing
Air shall enter and | eave the fan axially. Inlets shall be streamined
wi th conversion vanes to elimnate turbul ence and provi de snmooth di scharge
air flow Fan bearings and drive shafts shall be enclosed and i sol ated
fromthe air stream Fan bearings shall be seal ed agai nst dust and dirt
and shall be permanently lubricated, and shall be precision self aligning
ball or roller type. Bearing |life shall be L50 rated at not |ess than
200, 000 hours as defined by ABEMA Std 9 and ABEMA Std 11. Mdtors shal
have dri pproof enclosure

2.9.1.3 Centrifugal Type Power Roof Ventilators

Fans shall be direct or V-belt driven with backward inclined,

non- over| oadi ng wheel. Mbtor conpartnment housing shall be hinged or
renovabl e and weat herproof, constructed of heavy gauge al um num Fans
shall be provided with birdscreen, disconnect switch, gravity danpers,
sound curb, and extended base. Modtors enclosure shall be dripproof type
Lubri cated bearings shall be provided

2.9.2 Coils

Coils shall be fin-and-tube type constructed of seanl ess copper tubes and
al umi num fins mechanically bonded or soldered to the tubes. Copper tube
wal | thickness shall be a mnimum of 0.016 inches. Alum num fins shall be
0. 0055 inch m ni numthickness. Casing and tube support sheets shall be not
lighter than 16 gauge gal vani zed steel, fornmed to provide structura
strength. When required, nultiple tube supports shall be provided to
prevent tube sag. Each coil shall be tested at the factory under water at
not | ess than 400 psi air pressure and shall be suitable for 200 ps
wor ki ng pressure. Coils shall be mounted for counterflow service. Coils
shall be rated and certified according to ARl ANSI/ ARl 410.

2.9.2.1 Water Coils
Water coils shall be installed with a pitch of not less than 1/8 inch per
foot of the tube length toward the drain end. Headers shall be constructed

of cast iron, welded steel or copper. Each coil shall be provided with a
pl ugged vent and drain connection extending through the unit casing

2.9.3 Air Filters
Air filters shall be listed according to requirenents of UL 900, except
high efficiency particulate air filters of 99.97 percent efficiency by the
DOP Test nethod shall be as listed under the Label Service and shall neet

the requirenments of UL 586

2.9.3.1 Ext ended Surface Pl eated Panel Filters
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Filters shall be 2 inch depth, sectional, disposable type of the size

i ndi cated and shall have an average efficiency of 25 to 30 percent when

tested according to ASHRAE 52.1. Initial resistance at 500 feet per minute
shall not exceed 0.36 inches water gauge. Filters shall be UL Class 2
Medi a shall be nonwoven cotton and synthetic fiber mat. A wire support

grid bonded to the nmedia shall be attached to a npoisture resistant

fiberboard frame. Al four edges of the filter nedia shall be bonded to

the inside of the frane to prevent air bypass and increase rigidity.

2.10 AR HANDLI NG UNI TS
2.10.1 Factory- Fabricated Air Handling Units

Units shall be nultizone blowthrough type. Units shall include fans,
coils, airtight insulated casing, prefilters, air blender adjustable V-belt
drives, belt guards for externally nmounted notors, access sections where

i ndi cat ed, conbination sectional filter-m xing box, vibration-isolators,
and appurtenances required for specified operation. Vibration isolators
shall be as indicated. Each air handling unit shall have physica

di mrensions suitable to fit space allotted to the unit and shall have the
capacity indicated. Air handling unit shall have published ratings based
on tests perfornmed according to ARl ANSI/ARI 430.

2.10.1.1 Casi ngs

Casing sections shall be 2 inch double, wall type constructed of a mininmum
18 gauge gal vani zed steel. Inner casing of double-wall units shall be
nm ni rum 20 gauge perforated gal vani zed steel. Casing shall be designed
and constructed with an integral structural steel frane such that exterior
panel s are non-load bearing. Exterior panels shall be individually
renovabl e. Renoval shall not affect the structural integrity of the unit.
Casings shall be provided with inspection doors, access sections, and
access doors as indicated. Inspection and access doors shall be insulated,
fully gasketed, double-wall type, of a mnimm 18 gauge outer and 20 gauge
i nner panels. Doors shall be rigid and provided with heavy duty hinges
and latches. |Inspection doors shall be a mnimum 12 inches wide by 12
i nches high. Access doors shall be mninmum 24 inches wi de and shall be
the full height of the unit casing or a mninumof 6 ft., whichever is
| ess. Access Sections shall be according to paragraph AIR HANDLI NG UNI TS
Drain pan shall be doubl e-bottomtype constructed of 16 gauge stainl ess
steel, pitched to the drain connection. Drain pans shall be constructed
water tight, treated to prevent corrosion, and designed for positive
condensate drai nage. Wen 2 or nore cooling coils are used, with one
st acked above the other, condensate fromthe upper coils shall not flow
across the face of lower coils. Internediate drain pans or condensate
col | ection channel s and downspouts shall be provided, as required to carry
condensate to the unit drain pan out of the air stream and w thout npisture
carryover. Each casing section handling conditioned air shall be insul ated
with not less than 1 inch thick, 1-1/2 pound density coated fibrous gl ass
mat eri al having a thermal conductivity not greater than 0.23 Btu/hr-sf-F
Factory applied fibrous glass insulation shall conformto ASTM C 1071
except that the mnimumthickness and density requirenents do not apply,
and shall neet the requirenents of NFPA 90A. Foamtype insulation is not
acceptable. Foil-faced insulation shall not be an acceptable substitute
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for use on double-wall access doors and inspections doors. Duct liner

mat eri al, coating, and adhesive shall conformto fire-hazard requirenents
specified in Section 15080 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS
Exposed i nsul ati on edges and joints where insulation panels are butted
toget her shall be protected with a nmetal nosing strip or shall be coated to
conformto neet erosion resistance requirenments of ASTM C 1071. A latched
and hi nged inspection door, shall be provided in the fan and coil sections.
Addi tional inspection doors, access doors and access sections shall be
provi ded where indicated

2.10.1.2 Heati ng and Cooling Coils

Coi |l s shall be provided as specified in paragraph AlR SYSTEMS EQUI PMENT,
for types indicated

2.10.1.3 Fans

Fans shall be double-inlet, centrifugal type with each fan in a separate
scroll. Fans and shafts shall be dynamically bal anced prior to
installation into air handling unit, then the entire fan assenbly shall be
statically and dynam cally bal anced at the factory after it has been
installed in the air handling unit. Fans shall be mounted on steel shafts
accurately ground and finished. Fan bearings shall be seal ed agai nst dust
and dirt and shall be precision self-aligning ball or roller type. Bearing
life shall be L50 rated at not |ess than 200,000 hours as defined by ABEMA
Std 9 and ABEMA Std 11. Bearings shall be permanently |ubricated or
lubricated type with lubrication fittings readily accessible at the drive
side of the unit. Bearings shall be supported by structural shapes, or die
formed sheet structural nenbers, or support plates securely attached to the
unit casing. Bearings nmay not be fastened directly to the unit sheet neta
casing. Fans and scrolls shall be furnished with coating indicated. Fans
shall be driven by a unit-nounted or a floor-nounted notor connected to
fans by V-belt drive conplete with belt guard for externally nounted
notors. Belt guards shall be the three sided enclosed type with solid or
expanded netal face. Belt drives shall be designed for not less than a 1.3
service factor based on notor nameplate rating. Mtor sheaves shall be
variable pitch for 25 hp and below and fi xed pitch above 25 hp as defined
by ARl Cuideline D. Were fixed sheaves are required, variable pitch
sheaves may be used during air bal ance, but shall be replaced with an
appropriate fixed sheave after air balance is conpleted. Variable pitch
sheaves shall be selected to drive the fan at a speed that will produce the
speci fied capacity when set at the approxi mate ni dpoint of the sheave
adjustnment. Modtors for V-belt drives shall be provided with adjustable
bases. Fan nmotors shall have totally enclosed enclosures. Mtor starters
shall be furnished as specified in Division 16. Unit fan or fans shall be
selected to produce the required capacity at the fan static pressure

Sound power |evel shall be as indicated. The sound power |evel val ues
shall be obtained according to AMCA 300 or ASHRAE ANSI/ ASHRAE 68

2.10.1.4 Access Sections and Filter/M xi ng Boxes
Access sections shall be provided where indicated and shall be furnished

with access doors as shown. Access sections and filter/m xi ng boxes shal
be constructed in a manner identical to the remai nder of the unit casing
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and shall be equi pped with access doors. M xing boxes shall be designed to
mnimze air stratification and to pronote thorough mixing of the air
streans.

2.10.1.5 Danpers
Danpers shall be as specified in paragraph CONTROLS
2.11 FACTORY PAI NTI NG

Units which are not of gal vani zed construction according to ASTM A 123 or
ASTM A 924/ A 924M shall be factory painted with a corrosion resisting paint
finish. Internal and external ferrous netal surfaces shall be cleaned,
phosphatized and coated with a paint finish which has been tested according
to ASTM B 117, ASTM D 1654, and ASTM D 3359. Evi dence of satisfactory
pai nt performance for a m ni num of 125 hours for units to be installed

i ndoors and 500 hours for units to be installed outdoors shall be
submtted. Rating of failure at the scribe mark shall be not |ess than 6,
average creepage not greater than 1/8 inch. Rating of the inscribed area
shall not be less than 10, no failure. On units constructed of gal vani zed
steel which have been wel ded, exterior surfaces of welds or welds that have
burned through fromthe interior shall receive a final shop docket of
zinc-rich protective paint according to ASTM D 520 Type |

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Wrk shall be installed as shown and according to the nanufacturer's
di agrans and recommendati ons.

3.1.1 Condensate Drain Lines

Wat er seals shall be provided in the condensate drain fromall. The depth
of each seal shall be 2 inches plus the nunber of inches, nmeasured in

wat er gauge, of the total static pressure rating of the unit to which the
drain is connected. Water seals shall be constructed of 2 tees and an
appropriate U-bend with the open end of each tee plugged. Pipe cap or plug
cl eanouts shall be provided where indicated. Drains indicated to connect
to the sanitary waste system shall be connected by an indirect waste
fitting. Air conditioner drain lines shall be insulated as specified in
Section 15080 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

3.1.2 Pi pe- Al'i gnnment Gui des
Pi pe-al i gnment gui des shall be provi ded where indicated for expansion
| oops, offsets, and bends and as recommended by the manufacturer for
expansion joints, not to exceed 5 feet on each side of each expansion
joint, and in lines 4 inches or smaller not nore than 2 feet on each side
of the joint.

3.1.3 Air Vents and Drains

3.1.3.1 Vent s
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3.

Air vents shall be provided at high points, on water coils, and where
i ndicated to ensure adequate venting of the piping system

.1.3.2 Dr ai ns

Drains shall be provided at | ow points and where indicated to ensure
conpl ete drainage of the piping. Drains shall be accessible, and shal
consi st of nipples and caps or plugged tees unless otherw se indicated

.1.4 Val ves

I solation gate or ball valves shall be installed on each side of each piece
of equi prent such as punps, heaters, heating or cooling coils, and other
simlar itens, at the nmidpoint of all |ooped nmins, and at any other points
i ndicated or required for draining, isolating, or sectionalizing purposes.

I sol ation valves may be onitted where bal anci ng cocks are installed to
provi de both bal ancing and isol ation functions. Each valve except check
val ves shall be identified. Valves in horizontal |ines shall be installed
with stens horizontal or above.

. 1.5 Equi prent and Installation

Frames and supports shall be provided for tanks, conpressors, punps,

val ves, air handling units, fans, coils, danpers, and other similar itens
requiring supports. Air handling units shall be floor nmounted or ceiling
hung, as indicated. The nmethod of anchoring and fastening shall be as
detail ed. Floor-nmunted equi pnent, unless otherw se indicated, shall be
set on not less than 6 inch concrete pads or curbs doweled in place

.1.6 Access Panel s

Access panels shall be provided for conceal ed val ves, vents, controls,
danpers, and itens requiring inspection or maintenance. Access panels
shall be of sufficient size and | ocated so that the concealed itens nay be
serviced and nmi ntai ned or conpletely renoved and repl aced. Access panels
shall be as specified in Section 05500 M SCELLANEOQUS METALS

1.7 Fl exi bl e Connectors

Pre-insul ated fl exible connectors and flexible duct shall be attached to
ot her conponents in accordance with the latest printed instructions of the
manuf acturer to ensure a vapor tight joint. Hangers, when required to
suspend the connectors, shall be of the type reconmended by the connector
or duct manufacturer and shall be provided at the intervals recomended

.1.8 Sl eeved and Franmed Openi ngs

Space between the sleeved or franed opening and the duct or the duct

i nsul ation shall be packed as specified in Section 07840 FI RESTOPPI NG f or
fire rated penetrations. For non-fire rated penetrations, the space shal
be packed as specified in Section 07900 JO NT SEALI NG

1.9 Met al Duct wor k
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Installation shall be according to SMACNA-06 unl ess otherwi se indicated
Duct supports for sheet nmetal ductwork shall be according to SMACNA- 06,

unl ess otherwi se specified. Friction beam clanps indicated in SMACNA- 06
shall not be used. Risers on high velocity ducts shall be anchored in the
center of the vertical run to allow ends of riser to nove due to thernal
expansion. Supports on the risers shall allow free vertical novenent of
the duct. Supports shall be attached only to structural franm ng nmenbers
and concrete slabs. Supports shall not be anchored to netal decking unless
a nmeans is provided and approved for preventing the anchor from puncturing
the netal decking. Where supports are required between structural framng
menbers, suitable internediate nmetal fram ng shall be provided. \Were
C-cl anps are used, retainer clips shall be provided

3.1.10 Acoustical Duct Lining

Lining shall be applied in cut-to-size pieces attached to the interior of
the duct with nonflammable fire resistant adhesive conformng to ASTM C 916,
Type |, NFPA 90A, UL 723, and ASTM E 84. Top and bottom pi eces shall |ap
the side pieces and shall be secured with wel ded pins, adhered clips of
nmetal, nylon, or high inpact plastic, and speed washers or wel di ng cup-head
pins installed according to SMACNA-06. Wel ded pins, cup-head pins, or
adhered clips shall not distort the duct, burn through, nor mar the finish
or the surface of the duct. Pins and washers shall be flush with the
surfaces of the duct liner and all breaks and punctures of the duct |iner
coating shall be sealed with the nonflammable, fire resistant adhesive.
Exposed edges of the liner at the duct ends and at other joints where the
lining will be subject to erosion shall be coated with a heavy brush coat
of the nonflanmable, fire resistant adhesive, to prevent del anination of
glass fibers. Duct liner nay be applied to flat sheet netal prior to
form ng duct through the sheet netal brake. Lining at the top and bottom
surfaces of the duct shall be additionally secured by wel ded pins or
adhered clips as specified for cut-to-size pieces. Oher nethods indicated
in SMACNA-06 to obtain proper installation of duct liners in sheet neta
ducts, including adhesives and fasteners, will be acceptable

3.1.11 Dust Control

To prevent the accurul ati on of dust, debris and foreign material during
construction, tenporary dust control protection shall be provided. The
di stribution system (supply and return) shall be protected with tenporary
seal -offs at all inlets and outlets at the end of each day's work
Tenporary protection shall remain in place until systemis ready for
startup.

3.1.12 | nsul ati on

Thi ckness and application of insulation materials for ductwork, piping, and
equi pnent shall be according to Section 15080 THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS. Qutdoor air intake ducts and plenuns shall be
externally insulated up to the point where the outdoor air reaches the
conditioning unit or up to the point where the outdoor air mxes with the
outside air stream
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3.1.13 Duct Test Hol es

Hol es with closures or threaded holes with plugs shall be provided in ducts
and plenuns as indicated or where necessary for the use of pitot tube in
bal ancing the air system Extensions, conplete with cap or plug, shall be
provi ded where the ducts are insul ated

3.1.14 Power Roof Ventilator Munting

Foamed 1/2 inch thick, closed-cell, flexible elastoner insulation shal
cover width of roof curb nmounting flange. Were wood nailers are used,
hol es shall be pre-drilled for fasteners.

3.1.15 Power Transm ssion Conponents Adj ust nent

V-belts and sheaves shall be tested for proper alignnent and tension prior
to operation and after 72 hours of operation at final speed. Belts on
drive side shall be uniformy | oaded, not bouncing. Alignnment of direct
driven couplings shall be to within 50 percent of manufacturer's maxi mum
al I owabl e range of nmisalignnent.

3.2 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of foreign
matter. A tenporary bypass shall be provided for water coils to prevent
flushing water from passing through coils. Strainers and valves shall be
thoroughly cleaned. Prior to testing and bal ancing, air shall be renoved
fromwater systens by operating the air vents. Tenporary neasures, such as
pi ping the overflow fromvents to a collecting vessel shall be taken to
avoi d water damage during the venting process. Air vents shall be plugged
or capped after the system has been vented. |Inside of ducts, plenuns, and
casing shall be thoroughly cl eaned of debris and blown free of small
particles of rubbish and dust and then shall be vacuum cl eaned before
installing outlet faces. Equipnment shall be wi ped clean, with traces of
oil, dust, dirt, or paint spots renoved. Tenporary filters shall be
provided prior to startup of all fans that are operated during
construction, and new filters shall be installed after all construction
dirt has been renoved fromthe building, and the ducts, plenuns, casings,
and other itens specified have been vacuum cl eaned. System shall be

mai ntained in this clean condition until final acceptance. Bearings shal
be properly lubricated with oil or grease as recommended by the

manuf acturer. Belts shall be tightened to proper tension. Control valves
and ot her m scell aneous equi prent requiring adjustnment shall be adjusted to
setting indicated or directed. Fans shall be adjusted to the speed

i ndi cated by the manufacturer to nmeet specified conditions.

3.3 TESTI NG, ADJUSTI NG, AND BALANCI NG
Testing, adjusting, and bal ancing shall be as specified in Section 15990
TESTI NG, ADJUSTI NG AND BALANCI NG CF HVAC SYSTEMS. Testing, adjusting, and
bal anci ng shall begin only when the air supply and distribution, including

controls, has been conpleted, with the exception of performance tests.

3.4 PERFORMANCE TESTS
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After testing, adjusting, and bal anci ng has been conpl eted as specified,
each system shall be tested as a whole to see that all itens perform as
integral parts of the system and tenperatures and conditions are evenly
controll ed throughout the building. Corrections and adjustnments shall be
made as necessary to produce the conditions indicated or specified
Capacity tests and general operating tests shall be conducted by an
experienced engineer. Tests shall cover a period of not |ess than 7 days
for each system and shall denonstrate that the entire systemis functioning
according to the specifications. Coincidental chart recordings shall be
made at points indicated on the drawi ngs for the duration of the tine
period and shall record the tenperature at space thernpstats or space
sensors, the humidity at space hum di stats or space sensors and the anbi ent
tenperature and humidity in a shaded and weat her protected area

-- End of Section --
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| NSULATED W RE AND CABLE
11/91

PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

" ( AM¥0001)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA WC 7 (1988) Cross-Linked-Thernmosetting-
Pol yet hyl ene- 1 nsul ated Wre and Cable for
the Transni ssion and Distribution of
El ectrical Energy
NEMA WC 8 (1988) Ethyl ene-Propyl ene- Rubber -
Insulated Wre and Cable for the
Transmi ssion and Distribution of
El ectrical Energy
1.2 SUBM TTALS
Governnment approval is required for all submittals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data
Installation Instructions; FIO
The Contractor shall subnmit cable manufacturing data as request ed.
SD- 09 Reports
Tests, Inspections, and Verifications; FIO
Five certified copies of test reports shall be subnitted by the contractor.
PART 2 PRODUCTS
2.1 MATERI ALS
2.1.2 Low Vol t age

All low voltage wire and cable shall have mninumrated circuit voltages in
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2.

2.

accordance with Table 3-1 of NEMA WC 7 or NEMA WC 8

.1.3 Conductors

.1.3.1 Materi a

Conductors shall conformto all the applicable requirenents of Section 2 of
NEMA WC 7 or Part 2 of NEMA WC 8 as applicable and shall be anneal ed
copper. Copper conductors nmay be bare, or tin- or |ead-alloy-coated, if
required by the type of insulation used

.1.3.2 Si ze

"(AMEOOOLYM nimumwire size shall be No. 10 AWG for power and lighting
circuits; No. 14 AWG for control circuits; No. 16 AW for annunci at or
circuits; No. 19 AWG for alarmcircuits; No.12 for other power circuits."

.1.3.3 St randi ng

Conductor stranding classes cited herein shall be as defined in Appendix L
of NEMA WC 7 or NEMA WC 8, as applicable. Receptacles and |lighting
conductors "(AM#0001) No. 10 AWG shall be solid". Al other conductors
shall have Class B or C strandi ng, except that conductors shown on the
drawi ngs, or in the schedule, as No. 12 AWG nay be 19 strands of No. 25
AWG, and conductors shown as No. 10 AWG may be 19 strands of No. 22 AWG

1.4 | nsul ati on
1.4.1 I nsul ation Materia

I nsul ation shall be NEC type THHN THWN

PART 3 EXECUTI ON ( Not Appli cabl e)

-- End of Section --
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PANEL BOARDS
08/ 95

PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 187 (1994) Copper Bar, Bus Bar, Rod and Shapes
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEMA PB 1 (1990) Panel boards
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1993) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)
UL 50 (1992) Enclosures for Electrical Equipnent
UL 67 (1993; Rev thru May 1994) Panel boards
1.2 SYSTEM DESCRI PTI ON
These specifications include the design, fabrication, assenbly, wring,
testing, and delivery of the itens of equipnment and accessories and spare
parts listed in the Schedul e and shown on the draw ngs.
1.2.1 Rul es
The equi pment shall conformto the requirenents of NFPA 70 unl ess nore
stringent requirenents are indicated herein or shown. NEMA rated and UL
listed equi pmrent has been specified when avail able. Equi pnment nust neet
NEMA and UL construction and rating requirenents as specified. No
equivalent will be acceptable. The contractor shall imediately notify the
Contracting Oficer of any requirenments of the specifications or contractor
proposed naterials or assenblies that do not conply with UL or NEMA
I nternational Electrotechnical Conmission (IEC) rated equi prment will not be
consi dered an acceptable alternative to specified NEMA ratings.
1.2.2 Coor di nati on
The general arrangenents of the panel boards are shown on the contract

drawi ngs. Any nodifications of the equi pment arrangenent or device
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requi renents as shown on the drawi ngs shall be subject to the approval of
the Contracting Oficer. |f any conflicts occur necessitating departures
fromthe draw ngs, details of and reasons for departures shall be subnitted
and approved prior to inplenenting any change

1.2.3 St andard Products

Mat eri al and equi pnent shall be standard products of a manufacturer

regul arly engaged in their manufacture and shall essentially duplicate
items that have been in satisfactory use for at least 2 years prior to bid
opening. Al materials shall conformto the requirenents of these

speci fications. Materials shall be of high quality, free fromdefects and
i nperfections, of recent manufacture, and of the classification and grades
designated. All materials, supplies, and articles not nmanufactured by the
Contractor shall be the products of other recognized reputable

manuf acturers. |If the Contractor desires for any reason to deviate from
the standards designated in these specifications, he shall, after award,
submit a statenent of the exact nature of the deviation, and shall subnmit,
for the approval of the Contracting O ficer, conplete specifications for
the materials which he proposes to use

1.2.4 Namepl at es

Nanmepl at es shall be made of | am nated sheet plastic or of anodized al um num
approximately 4 millimeters (1/8 inch) thick, engraved to provide white
letters on a black background. The nanepl ates shall be fastened to the
panels in proper positions with anodi zed round-head screws. Lettering

shall be minimum 15 nmillimeters (1/2 inch) high. Nanmeplate designations
shall be in accordance with lists on the draw ngs, and as a m ni nrum shal

be provided for the follow ng equipnent:

a. Panel boards

b. Individually-munted circuit breakers in Panel board
Equi prent of the withdrawal type shall be provided with nanmepl ates nounted
on the renovabl e equi pnent in |ocations visible when the equipnment is in
pl ace

1.3 SUBM TTALS

Governnment approval is required for submittals with a "GA" designation.
Equi prent, materials, and articles installed or used wi thout such approva
shall be at the risk of subsequent rejection. Submittals having an "FI O
designation are for information only. The follow ng shall be submitted in
accordance with Section 01330 SUBM TTAL PROCEDURES

SD- 01 Dat a
Equi pnent; GA
The Contractor shall within 30 cal endar days after date of award subnit for

approval six (6) copies of such descriptive cuts and information as are
required to denonstrate fully that all parts of the equipnent will conform

SECTI ON 16403 Page 2



UPGRADE BUI LDI NG 3202 3202A
ACCOMPANTI NG AMENDMENT NO. 0001 TO SOLI CI TATI ON NO. DACA- 63- 99- B- 0053

to the requirenents and intent of the specifications. Data shall include
descriptive data showi ng typical construction of the types of equipnent
proposed, including the manufacturer's nanme, type of nolded case circuit
breakers perfornmance capacities and other information pertaining to the
equi pnent .

SD- 04 Drawi ngs
Qutline Draw ngs; GA

The Contractor shall, within 30 cal endar days after date of award, submt
for the approval of the Contracting Oficer six (6) copies of outline
drawi ngs of all equipnment to be furnished under this contract, together
with weights and overall dinensions. Draw ngs shall show the genera
arrangenent and overal |l dinensions of "(AM{1000) "

panel boards. These drawi ngs shall show space requirenents

" ( AM#0001) " and provisions for conduits for external cables

PART 2 PRODUCTS
2.1 MOLDED CASE ClI RCU T BREAKERS
2.1.1 120/ 240-Volt AC Circuits

Circuit breakers for 120-volt ac circuits shall be rated not |ess than
120/ 240 or 240 volts ac, and shall have a UL listed mininmminterrupting
capacity of 10,000 symmetrical anperes.

2.2 PANEL BOARDS

Panel boards shall consist of assenblies of nolded-case circuit breakers
with buses and terminal lugs for the control and protection of branch
circuits to motors, "(AM#0001)_ " and ot her equi pnment operating at
208 volts ac or less. Panelboards shall be UL 67 |abeled. "Loadcenter"
type panels are not acceptable. Panel boards shall be designed for
installation in surface-munted or flush-nmounted cabi nets accessible from
the front only, as shown on the draw ngs. Panel boards shall be fully rated

for a short-circuit current of 10,000 symretrical anperes RMS ac
2.2.1 Encl osure

Encl osures shall neet the requirenments of UL 50. All cabinets shall be
fabricated fromsheet steel of not less than 2.7 nmillimeters for
surface-mounted indoors, with full seam wel ded box ends. Cabinets shall be
pai nted in accordance with paragraph PAINTING Front edges of cabinets
shall be formflanged or fitted with structural shapes welded or riveted to
the sheet steel, for supporting the panel board front. All cabinets shal

be so fabricated that no part of any surface on the finished cabi net shal
deviate froma true plane by nore than 3 mllinmeters (1/8 inch). Holes
shall be provided in the back of indoor surface-munted cabinets, with
out si de spacers and inside stiffeners, for nmounting the cabinets with a 15
millimeter (1/2 inch) clear space between the back of the cabinet and the
wal | surface. Flush doors shall be nmounted on hinges that expose only the
hinge roll to view when the door is closed. Each door shall be fitted with
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a conbined catch and | ock, except that doors over 600 mllinmeters (24

i nches) long shall be provided with a three-point |atch having a knob with
a T-handle, and a cylinder |Iock. Two keys shall be provided with each

| ock, and all |ocks shall be keyed alike. Finished-head cap screws shal

be provided for nmounting the panel board fronts on the cabinets. Enclosure
shall have nanepl ates in accordance wi th paragraph NAMEPLATES. Directory
hol ders, containing a neatly typed or printed directory under a transparent
cover, shall be provided on the inside of panel board doors.

2.2.2 Buses

Al'l panel boards shall be of the dead-front type with buses and circuit
breakers nounted on a plate or base for installation as a unit in a
cabinet. All buses shall be of copper. Copper bars and shapes for bus
conductors shall conformto the applicable requirenments of ASTM B 187. The
si zes of buses and the details of panel board construction shall neet or
exceed the requirenents of NEMA PB 1. Suitable provisions shall be nmade for
nounting the bus within panel boards and adjusting their positions in the
cabinets. Termnal lugs required to accombdate the conductor sizes shown
on the drawi ng, shall be provided for all branch circuits larger than No
10 AWG. " ( AM#0001) A groundi ng bar and netural bar shall be provided for
each panel board, with lines suitable for the wire size indicated on the

Dr awi ngs. "

2.2.3 Conponent s
2.2.3.1 Cenera

Each branch circuit, and the main buses where so specified or shown on the
drawi ngs, shall be equi pped with nol ded-case circuit breakers having
overcurrent trip ratings as shown on the drawi ngs. The circuit breakers
shall be of a type designed for bolted connection to buses in a panel board
assenbly, and shall neet the requirenments of paragraph MOLDED CASE CI RCUI T
BREAKERS. Circuit breakers of the same franme size and rating shall be

i nt er changeabl e

2.2.3.2 Mechani cal Latch Contactors

Mechani cal |atch contactors shall be provided with 2-wire interface and
rati ngs as shown on the Draw ngs. Contactor shall nme nounted inside the
cabi net and connected to the bus main lugs. "(AM#0001) A 10 anp. fuse shal
be provided for control."

2.3 PAI NTI NG

Interior and exterior steel surfaces of equi pment enclosures shall be
thoroughly cl eaned and then receive a rust-inhibitive phosphatizing or
equi valent treatnment prior to painting. Exterior surfaces shall be free
from hol es, seans, dents, weld narks, |oose scale or other inperfections.
Interior surfaces shall receive not |ess than one coat of
corrosion-resisting paint in accordance with the manufacturer's standard
practice. Exterior surfaces shall be prined, filled where necessary, and
gi ven not less than two coats baked enanel with sem gloss finish

Equi prent | ocated i ndoors shall be ANSI Light Gray, and equi pnent |ocated
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outdoors shall be ANSI Light Grey. Al touch-up work shall be done with
manuf acturer's coati ngs.

PART 3 EXECUTI ON ( Not Appli cabl e)

-- End of Section --
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PART 1 GENERAL

1.1 REFERENCES

SECTI ON 16415

ELECTRI CAL WORK, | NTERI OR
08/ 96

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

" ( AM¥0001)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM B 1

ASTM B 8

ASTM D 709

" ( AM¥0001)

(1995) Hard-Drawn Copper Wre

(1995) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(1992; R 1997) Lani nated Thernosetting
Materi al s

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGI NEERS (| EEE)

| EEE C62. 41

(1991; R 1995) Surge Voltages in
Low Vol tage AC Power Circuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMVA I CS 1

NEVA LE 4

NEVA MG 1

NEMVA MG 10

NEVA OS 1

" ( AM¥0001)

(1993) Industrial Control and Systens

(1987) Recessed Luminaires, Ceiling
Conpatibility

(1993; Rev 1; Rev 2; Rev 3) Mdtors and
Generators

(1994) Energy Managenent Gui de for
Sel ection and Use of Pol yphase Mtors

(1989) Sheet-Steel Qutlet Boxes, Device
Boxes, Covers, and Box Supports

NEVA PB 1

(1990) Panel boards
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NEMA RN 1 (1989) Pol yvinyl-Chloride (PVC) Externally
Coat ed Gal vani zed Rigid Steel Conduit and
I ntermedi ate Metal Conduit

NEMA TC 2 (1990) Electrical Polyvinyl Chloride (PVC
Tubi ng (EPT) and Conduit (EPC-40 and
EPC- 80)
NEMA TC 13 (1993) Electrical Nonnmetallic Tubing (ENT)
NEMA WD 1 (1983; R 1989) General Requirenents for

Wring Devices

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70 (1996; Errata 96-4) National Electrical
Code
NFPA 101 (1997; Errata 97-1) Life Safety Code

UNDERWRI TERS LABORATORI ES (UL)

uL 1 (1993; Rev thru Jan 1995) Flexible Metal
Condui t
UL 5 (1996) Surface Metal Raceways and Fittings
UL 6 (1997) Rigid Metal Conduit
UL 67 (1993; Rev thru Nov 1995) Panel boards
UL 83 (1996; Rev Sep 1997)
Ther nopl astic-Insulated Wres and Cabl es
UL 98 (1994; R thru Oct 1995) Encl osed and
Dead- Front Switches
UL 198B (1995) Class H Fuses
UL 198C (1986; Rev thru Feb 1998)

Hi gh-Interrupting-Capacity Fuses,
Current-Limting Types

UL 198D (1995) Class K Fuses
UL 198E (1988; Rev Jul 1988) C ass R Fuses
UL 198G (1988; Rev May 1988) Fuses for
Suppl emrent ary Overcurrent Protection
UL 198H (1988; Rev thru Nov 1993) Class T Fuses
UL 360 (1996; Rev thru Oct 1997) Liquid-Tight
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UL 467

UL 486A

UL 498

" ( AM¥0001)

UL 508

UL 510
UL 512
UL 514A

UL 514B

" ( AM¥0001)

UL 542

UL 651

UL 651A

uL 797

UL 924

UL 935

" ( AM¥0001)
UL 1004

uL 1570

uL 1571

3202A

Fl exi bl e Steel Conduit

(1993; Rev thru Aug 1996) G oundi ng and
Bondi ng Equi pnent

(1997) Wre Connectors and Sol deri ng Lugs
for Use with Copper Conductors

(1996; Rev thru Nov 1997) Attachnent Pl ugs
and Receptacl es

(1993; Rev thru Oct 1997) Industria
Cont rol Equi pnent

(1994; Rev thru Nov 1997) Insul ating Tape
(1993; R Dec 1995) Fusehol ders
(1996) Metallic Qutlet Boxes

(1997) Fittings for Conduit and Qutl et
Boxes

(1994; Rev May 1997) Lanphol ders,
Starters, and Starter Holders for
Fl uor escent Lanps

(1995; Rev thru Apr 1997) Schedul e 40 and
80 Rigid PVC Conduit

(1995; Rev Sep 1996) Type EB and A Rigid
PVC Conduit and HDPE Condui t

(1993; Rev thru Mar 1997) Electrica
Metal l'i ¢ Tubi ng

(1995; Rev thru Cct 97) Emergency Lighting
and Power Equi pnent

(1995; Rev thru Apr 1997) Fl uorescent - Lanp
Bal | asts

(1994; Rev thru Feb 1997) Electric Mtors

(1995; Rev thru Jun 1997) Fl uorescent
Li ghting Fi xtures

(1995; Rev thru Jun 97) I|ncandescent
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Li ghting Fi xtures

UL 1660 (1994; Rev Jan 1996) Liquid-Tight Flexible
Nonmet al I i ¢ Condui t

UL El ec Const Dir (1997) Electrical Construction Equi pnent
Directory

1.2 GENERAL
1.2.1 Rul es

The installation shall conformto the requirenments of NFPA 70 and NFPA 101,
unl ess nore stringent requirenments are indicated or shown.

1.2.2 Coor di nati on

The drawi ngs indicate the extent and the general |ocation and arrangenent
of equi prment, conduit, and wiring. The Contractor shall beconme famliar
with all details of the work and verify all dinensions in the field so that
the outlets and equi pnent shall be properly located and readily accessible
Lighting fixtures, outlets, and other equi pnment and materials shall be
| ocated to avoid interference with mechanical or structural features;
otherwise, lighting fixtures shall be symetrically |ocated according to
the room arrangenment when uniformillum nation is required, or
asymmetrically located to suit conditions fixed by design and shown.
Raceways, junction and outlet boxes, and lighting fixtures shall not be
supported from sheet netal roof decks. |f any conflicts occur
necessitating departures fromthe draw ngs, details of and reasons for
departures shall be subnmitted and approved prior to inplenenting any
change. The Contractor shall coordinate electrical work with the HVAC and
el ectrical drawi ngs and specifications and provide power related wring.

1.2.3 Speci al Environnents
1.2.3.1 Weat her proof Locati ons

Wring, Fixtures, and equi pnent in designated |ocations shall conformto
NFPA 70 requirenents for installation in danp or wet |ocations.

1.2.4 St andard Products
Mat eri al and equi prent shall be a standard product of a manufacturer
regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.

1.2.5 NAMEPLATES

1.2.5.1 Identification Nanepl ates
Maj or itens of electrical equi pnment and ngjor conmponents shall be

permanently marked with an identification name to identify the equi pnent by
type or function and specific unit nunber as indicated. Designation of
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notors shall coincide with their designation in the nmotor control center or
panel. Unless otherw se specified, identification naneplates shall be nade
of lami nated plastic in accordance with ASTM D 709 with bl ack outer |ayers
and a white core. Edges shall be chanfered. Plates shall be fastened with
bl ack-fini shed round-head drive screws, except notors, or approved
nonadhesi ve netal fasteners. Wien the naneplate is to be installed on an

i rregul ar-shaped object, the Contractor shall devise an approved support
suitable for the application and ensure the proper installation of the
supports and naneplates. In all instances, the naneplate shall be
installed in a conspicuous |ocation. At the option of the Contractor, the
equi pnment manufacturer's standard enbossed nanepl ate material with black
paint-filled letters may be furnished in lieu of |am nated plastic. The
front of each panel board, "(AM#0001) " shal
have a naneplate to indicate the phase letter, corresponding col or and
arrangenent of the phase conductors. The follow ng equipnent, as a

m ni mum shall be provided with identification nanepl ates:

M ni mum 1/ 4 i nch " ( AM#0001)
Hi gh Letters

Panel boar ds

Safety Switches

Equi pnent Encl osures
Mot or s

1.2.6 As-Bui |t Draw ngs

Foll owi ng the project conpletion or turnover, within 30 days the Contractor
shall furnish 2 sets of as-built drawings to the Contracting O ficer.

1.2.7 Recessed Light Fixtures (RLF) Option
The Contractor has the option to substitute inch-pound (I-P) RLF to nmetric
RLF. This option shall be coordinated with Section \=09510=\" ACOUSTI CAL
CEI LI NGS

1.3 SUBM TTALS
Governnment approval is required for submttals with a "GA" designation;
subnmttals having an "FIO' designation are for information only. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD- 01 Dat a

Manuf acturer's Catal og; GA
Dat a conposed of catalog cuts, brochures, circulars, specifications,
product data, and printed information in sufficient detail and scope to
verify conpliance with the requirenents of the contract docunents

Mat eri al, Equi pnent, and Fi xture Lists; GA

A conplete item zed listing of equipnent and nmaterials proposed for
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i ncorporation into the work. Each entry shall include an item nunber, the
quantity of itens proposed, and the nane of the manufacturer of each item

SD- 04 Drawi ngs
Interior Electrical Equipnent; GA.

Detail draw ngs consisting of equi pment drawi ngs, illustrations, schedul es,
i nstructions, diagranms, and other information necessary to define the
installation. Detail drawi ngs shall show the rating of itens and systens
and how the conponents of an item and system are assenbl ed, function
together, and how they will be installed on the project. Data and draw ngs
for conponent parts of an itemor system shall be coordinated and subnitted
as a unit. Data and drawi ngs shall be coordinated and included in a single
submi ssion. Miltiple subm ssions for the sanme equi pment or system are not
accept abl e except where prior approval has been obtained fromthe
Contracting Oficer. In such cases, a list of data to be submitted |ater
shall be included with the first submission. Detail draw ngs shall show
physi cal arrangenent, construction details, connections, finishes,
materials used in fabrication, provisions for conduit "(AM0001)
access requirenents for installation and nmai ntenance, physical size,

el ectrical characteristics, foundation and support details, and equi pnent
wei ght .

As-Built Draw ngs; GA.

The as-built drawi ngs shall be a record of the construction as installed.
The drawi ngs shall include all the information shown on the contract

drawi ngs, devi ations, nodifications, and changes fromthe contract

drawi ngs, however minor. The as-built draw ngs shall be kept at the job
site and updated daily. The as-built drawi ngs shall be a full-sized set of
prints narked to reflect all deviations, changes, and nodifications. The
as-built drawi ngs shall be conplete and show the | ocation, size,

di mensions, part identification, and other information. Additional sheets
may be added. The as-built drawi ngs shall be jointly inspected for
accuracy and conpl eteness by the Contractor's quality control
representative and by the Contracting Officer prior to the subm ssion of
each nonthly pay estimate. Upon conpletion of the work, the Contractor
shall submit three full sized sets of the marked prints to the Contracting
O ficer for approval. |f upon review, the as-built drawings are found to
contain errors and/or omissions, they will be returned to the Contractor
for correction. The Contractor shall correct and return the as-built
drawings to the Contracting O ficer for approval within ten cal endar days
fromthe time the drawings are returned to the Contractor.

SD- 08 St atements
Onsite Test; GA

A detail ed description of the Contractor's proposed procedures for on-site
tests.

SD- 09 Reports
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Factory Test Reports; GA
Si x copies of the information described belowin 8 1/2 x 11 inch binders
having a m nimumof 5 rings fromwhich material may readily be renpved and
repl aced, including a separate section for each test. Sections shall be
separated by heavy plastic dividers with tabs.

a. A list of equipment used, with calibration certifications.

b. A copy of neasurenents taken.

c. The dates of testing.

d. The equi pment and values to be verified.

e. The conditions specified for the test.

f. The test results, signed and dat ed.

g. A description of adjustnments made.
Field Test Plan; GA
A detailed description of the Contractor's proposed procedures for onsite
test subnitted 30 days prior to testing the installed system No field test
will be perfornmed until the test plan is approved. The test plan shal
consi st of conplete field test procedures including tests to be perforned,
test equipnent required, and tolerance linmts.
Field Test Reports; GA
Si x copies of the information described belowin 8 1/2 x 11 inch binders
having a m nimumof 5 rings fromwhich material may readily be renpved and
repl aced, including a separate section for each test. Sections shall be
separated by heavy plastic dividers with tabs.

a. A list of equipment used, with calibration certifications.

b. A copy of neasurenents taken.

c. The dates of testing.

d. The equi pment and val ues to be verified.

e. The conditions specified for the test.

f. The test results, signed and dat ed.

g. A description of adjustnments made.

h. Final position of controls and device settings.

SD-13 Certificates
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Mat eri al s and Equi pnent; GA

The |l abel or listing of the Underwriters Laboratories, Inc., will be
accepted as evidence that the materials or equi pment conformto the
appl i cabl e standards of that agency. 1In lieu of this label or listing, a

statement froma nationally recogni zed, adequately equi pped testing agency
indicating that the itens have been tested in accordance with required
procedures and that the materials and equi pment conply with all contract
requirenents will be accepted. " (AM#0001)

". Itens which
are required to be listed and | abeled in accordance with Underwiters
Laboratories nust be affixed with a UL | abel that states that it is UL
listed. No exceptions or waivers will be granted to this requirenent.

Mat eri al s and equi pnrent will be approved based on the manufacturer's
publ i shed dat a.

For other than equi pment and materials specified to conformto UL
publications, a manufacturer's statenent indicating conplete conpliance
with the applicable standard of the American Society for Testing and
Material s, National Electrical Manufacturers Association, or other
commerci al standard, is acceptable

1.4 WORKMANSHI P

Mat eri al s and equi pnent shall be installed in accordance with NFPA 70,
reconmendati ons of the manufacturer, and as shown.

PART 2 PRODUCTS

Products shall conformto the respective publications and ot her

requi renents specified below. Materials and equi pnment not |isted bel ow
shall be as specified elsewhere in this section. Itens of the sane
classification shall be identical including equipnent, assenblies, parts,
and conponents.

2.1 CABLES AND W RES

"(AM#0001) Conductors No. 8 AWG and | arger dianeter shall be stranded
Conductors No. 10 AWG shall be solid, except that conductors for renpte
control, alarm and signal circuits, classes 1, 2, and 3, shall be stranded
unl ess specifically indicated otherwise." Conductor sizes and anpacities
shown are based on copper, unless indicated otherwise. Al conductors
shal | be copper

2.1.1 Equi pmrent Manuf act urer Requirenents
When manufacturer's equi pnent requires copper conductors at the
term nations or requires copper conductors to be provided between
conmponents of equi prment, provide copper conductors or splices, splice
boxes, and other work required to neet manufacturer's requirenents.

2.1.2 Al um num Conduct ors

Al um num conductors shall not be used
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2.1.3 I nsul ation
Unl ess indicated otherwi se, or required by NFPA 70, power and lighting
wires shall be 600-volt, Type THWN, THHN, or THWconforming to UL 83,
except that grounding wire may be type TWconforming to UL 83;
renot e-control and signal circuits shall be Type TW THWor TF, conform ng
to UL 83. \Where lighting fixtures require 90-degree Centigrade (C)
conductors, provide only conductors with 90-degree C insulation or better
2.1. 4 Bondi ng Conductors
ASTM B 1, solid bare copper wire for sizes No. 8 AWG and snal |l er dianeter;
ASTM B 8, Class B, stranded bare copper wire for sizes No. 6 AWG and | arger
di anet er
2.2 CONDUI T AND TUBI NG
2.2.1 El ectrical, Zinc-Coated Steel Metallic Tubing (EM)
uL 797
2.2.2 Fl exi bl e Conduit, Steel and Plastic
General - purpose type, UL 1; liquid tight, UL 360, and UL 1660.
2.2.3 Ri gid Metal Conduit
UL 6.
2.2.4 Rigid Plastic
NEMA TC 2, UL 651 and UL 651A.
2.2.5 Surface Metal Electrical Raceways and Fittings
UL 5.
2.3 CONDUI T AND DEVI CE BOXES AND FI TTI NGS
2.3.1 Boxes, Metallic Qutlet
NEMA OS 1 and UL 514C
(AME0001)2.3.2 DELETED
2.3.3 Boxes, Switch (Enclosed), Surface-Munted
UL 98

2.3.4 Fittings for Conduit and Qutl et Boxes

UL 514B
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"(AM0001) 2.3.5 Fittings, PVC, for Use with Rigid PVC Conduit"

UL 514B
2.4  CONNECTORS, W RE PRESSURE
2.4.1 For Use Wth Copper Conductors
UL 486A.
2.5 ELECTRI CAL GROUNDI NG AND BONDI NG EQUI PMENT
UL 467.
2.6  FIXTURES, LI GHTING AND FI XTURE ACCESSORI ES/ COVPONENTS

St andard Drawi ng 40-06-04 sheets referenced hereinafter and encl osed as an
integral part of these specifications, additional fixtures shown on

contract drawi ngs, if any,"(AM#0001) ". Fixtures,
accessories and conponents, including ballasts, |anpholders "(AM#0001) and
| anps, "shall conformto industry standards specified bel ow

2.6.1 Fi xture, Auxiliary or Emergency

UL 924.
2.6.2 I ncandescent Fixture

NEMA LE 4 for ceiling conpatibility of recessed fixtures and UL 1571
2.6.3 Fl uor escent

a. Fixture: NEMA LE 4 for ceiling conmpatibility of recessed fixtures
and UL 1570. Fixtures shall be plainly marked for proper |anp and
ball ast type to identify |lanmp dianmeter, wattage "(AM{0001) col or
________ " . Marking shall be readily visible to service
personnel, but not visible fromnormal view ng angl es.

b. Ballasts:

El ectronic Ballast. Electronic ballasts shall consist of a
rectifier, high frequency inverter, and power control and
regulation circuitry. The ballasts shall be UL listed, Class P
with a Class A sound rating and shall contain no PCBs. Ballasts
shall nmeet 47 CFR 18 for electromagnetic interference and shal
not interfere with the operation of other electrical equipnment.
Design shall withstand line transients per | EEE C62.41, Category
A.  Unless otherw se indicated, the mninum nunber of ballasts
shall be used to serve each individual fixture, using one, two,
three or four lanp ballasts. "(AM#0001)

(a) Light output regulation shall be +/- 10%
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(b)
(c)
(d)

(e)

(f)

(9)
(h)
(i)
(i)
(k)
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Vol tage input regulation shall be +/- 10%
Lamp current crest factor shall be no nore than 1.6.

Bal | ast factor shall be not |ess than 85% nor npre than 100%
unl ess ot herw se i ndi cat ed.

A 60 Hz filter shall be provided. Flicker shall be no nore than
10% with any |anp suitable for the ballast.

Bal | ast case tenperature shall not exceed 25 degree Celsius rise
above 40 degree Cel sius anmbient, when tested in accordance with UL
935.

"(AM#0001) Total harnonic distortion shall be 10%or less."

Power factor shall not be l|ess than 0.95.
Bal | asts shall operate at a frequency of 20 kHz or nore.
Operating filament voltage shall be 2.5 to 4.5 volts.

Warranty. Three year full warranty including a $10 | abor
al | owance.

(1) Ballast Efficacy Factor (BEF) shall be in accordance with the
following table. Ballasts and | anps shall be matching rapid start

or instant start as indicated on the following table. If
32W F32-T8 | anps and ball asts are used, they nust be either all
rapid start or all instant start.

ELECTRONI C FLUORESCENT BALLAST EFFI CACY FACTORS*

LAMP TYPE OF NOM NAL NUVBER M N. BALLAST
TYPE STARTER OPERATI ONAL CF EFFI CACY
& LAMP | NPUT VOLTAGE LAMPS FACTOR
"( AM#0001) DELETED
DELETED
DELETED"
32WF32 T8 rapi d or 120 or 277 V 1 2.4
instant start 2 1.4
3 1.0
4 0.8

*For ballasts not specifically designed for use with dimm ng controls

SECTI ON 16415 Page 11



UPGRADE BUI LDI NG 3202 3202A
ACCOMPANTI NG AMENDMENT NO. 0001 TO SOLI CI TATI ON NO. DACA- 63- 99- B- 0053

The BEF is cal cul ated using the fornul a:
BEF = Bal | ast Factor (in percent) / Power |nput
Where Power |nput = Total WAttage of Combi ned Lanps and Ball asts.
c. Lanpholders, Starters, and Starter Holders: UL 542.
2.7 LOWVOLTAGE FUSES AND FUSEHOLDERS
2.7.1 Fuses, Low Voltage Cartridge Type
NEMA FU 1
2.7.2 Fuses, High-Interrupting-Capacity, Current-Limting Type
Fuses, Class G J, L and CC shall be in accordance with UL 198C
2.7.3 Fuses, Class K, High-Interrupting-Capacity Type
UL 198D
2.7.4 Fuses, Class H
UL 198B
2.7.5 Fuses, Class R
UL 198E
2.7.6 Fuses, Class T
UL 198H
2.7.7 Fuses for Supplenmentary Overcurrent Protection
UL 198G
2.8 " (AWM#0001) DELETED
ANSI C39.1
2.9 MOTORS, AC, FRACTI ONAL AND | NTEGRAL
Mot ors, ac, fractional and integral horsepower, 500 hp and sneller shal
conformto NEMA MG 1 and UL 1004for motors; NEMA MG 10 for energy
managenent sel ection of pol yphase notors; and UL 674 for use of notors in
hazardous (classified) |ocations.
2.9.1 Rat i ng
The horsepower rating of nmotors should be Iinited to no nore than 125

percent of the maxi mum | oad being served unl ess a NEMA standard size does
not fall within this range. 1In this case, the next |arger NEMA standard
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nmot or si ze shoul d be used.

2.9.2 " (AM#0001) DELETED

2.10  PANELBOARDS

Dead-front construction, NEMA PB 1 and UL 67.
2.11  RECEPTACLES
2.11.1 Heavy Duty Grade

NEMA WD 1. Devices shall conformto all requirenents for heavy duty
recept acl es.

2.11.2 St andard G ade
UL 498.

2.11.3 " (AM#0001) DELETED"

PART 3 EXECUTI ON
3.1 GROUNDI NG

Groundi ng shall be in confornmance with NFPA 70, the contract draw ngs, and
the follow ng specifications.

3.1.2 Groundi ng Conductors

A green equi prrent groundi ng conductor, sized in accordance with NFPA 70
shall be provided, regardl ess of the type of conduit. Equi pnent groundi ng
bars shall be provided in all panel boards. " (AM#0001)
Al l equi prent groundi ng conductors, including netallic raceway systens used
as such, shall be bonded or joined together in each w ring box or equipnent
encl osure. Metallic raceways and groundi ng conductors shall be checked to
assure that they are wired or bonded into a common junction. Metallic
boxes and enclosures, if used, shall also be bonded to these grounding
conductors by an approved neans per NFPA 70. When boxes for receptacles,"”
(AMH0001) lighting fixtures," switches, or other utilization devices are

i nstall ed, any designated grounding term nal on these devices shall also be
bonded to the equi pnent groundi ng conductor junction with a short junper.

3.2 W RI NG METHODS

Wring shall conformto NFPA 70, the contract draw ngs, and the follow ng
speci fications. Unless otherw se indicated, wiring shall consist of

i nsul ated conductors installed in rigid zinc-coated steel conduit, rigid
plastic conduit, electrical netallic tubing. Wre fill in conduits shall be
based on NFPA 70 for the type of conduit and wire insul ations specified.

3.2.1 Conduit and Tubi ng Systens
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Conduit and tubing systens shall be installed as indicated. Conduit sizes
shown are based on use of copper conductors with insulation types as
descri bed in paragraph WRING METHODS. M ni mum si ze of raceways shall be
1/2 inch. Only nmetal conduits will be pernmitted when conduits are required
for shielding or other special purposes indicated, or when required by
conformance to NFPA 70. Nonnetallic conduit and tubing nmay be used in
danp, wet or corrosive |locations when permtted by NFPA 70 and the conduit
or tubing systemis provided with appropri ate boxes, covers, clanps, screws
or other appropriate type of fittings. Electrical netallic tubing (EM)
may be installed only within buildings. EMI may be installed in concrete
and grout in dry locations. EMI installed in concrete or grout shall be
provided with concrete tight fittings. EM shall not be installed in danp
or wet locations, or the air space of exterior masonry cavity walls.

Bushi ngs, manufactured fittings or boxes providing equival ent neans of
protection shall be installed on the ends of all conduits and shall be of
the insulating type, where required by NFPA 70. Only UL listed adapters
shall be used to connect EMI to rigid netal conduit, cast boxes, and
conduit bodies. EMI connections and couplings shall be conpression type
Raceways shall not be installed under the firepits of boilers and furnaces
and shall be kept 6 inches away from parallel runs of flues, steam pipes
and hot-water pipes. Raceways shall be concealed within finished walls,
ceilings, and floors unl ess otherwi se shown. Raceways crossing structura
expansion joints or seismc joints shall be provided with suitable
expansion fittings or other suitable nmeans to conpensate for the building
expansi on and contraction and to provide for continuity of grounding

3.2.1.1 Conduit St ub-Ups

Where conduits are to be stubbed up "(AM#0001) " a short el bow shal
be installed below grade to transition fromthe horizontal run of conduit
to a vertical run. "(AM#0001) N
Wring shall be extended in rigid threaded conduit to equi prment, except
that where required, flexible conduit my be used 6 inches above the
floor. Enpty or spare conduit stub-ups shall be plugged flush with the

finished floor with a threaded, recessed plug

3.2.1.2 Bel ow Sl ab-on-G ade or in the G ound

El ectrical wiring bel ow sl ab-on-grade shall be protected by a conduit
system Conduit passing vertically through slabs-on-grade shall be rigid
steel. Rigid steel conduits installed bel ow sl ab-on-grade or in the earth
shall be field wapped with 0.010 inch thick pipe-wapping plastic tape
applied with a 50 percent overlay, or shall have a factory-applied

pol yvinyl chloride, plastic resin, or epoxy coating system

3.2.1.3 "( AM#0001) DELETED"

3.2.1.4 Changes in Direction of Runs
Changes in direction of runs shall be nmade with symetrical bends or
cast-netal fittings. Field-nmade bends and of fsets shall be nmade with an

approved hickey or conduit-bending machine. Crushed or deforned raceways
shall not be installed. Trapped raceways in danp and wet |ocations shall be

SECTI ON 16415 Page 14



UPGRADE BUI LDI NG 3202 3202A
ACCOMPANTI NG AMENDMENT NO. 0001 TO SOLI CI TATI ON NO. DACA- 63- 99- B- 0053

avoi ded where possible. Lodgnment of plaster, dirt, or trash in raceways,
boxes, fittings and equi prent shall be prevented during the course of
construction. Cl ogged raceways shall be cleared of obstructions or shal
be repl aced

3.2.1.5 Supports

Metal lic conduits and tubing,and the support systemto which they are
attached, shall be securely and rigidly fastened in place to prevent
vertical and horizontal novenent at intervals of not nore than 10 feet and
within 3 feet of boxes, cabinets, and fittings, with approved pipe straps,
wal | brackets, conduit clanps, conduit hangers, threaded C-clanps, beam
clanps, or ceiling trapeze. Loads and supports shall be coordinated with
supporting structure to prevent danmage or deformation to the structure
Loads shall not be applied to joist bridging. Attachnent shall be by wood
screws or screwtype nails to wood; by toggle bolts on holl ow nmasonry
units; by expansion bolts on concrete or brick; by nmachine screws, welded
threaded studs, heat-treated or spring-steel-tension clanps on steel work
Nai | -type nyl on anchors or threaded studs driven in by a powder charge and
provided with | ock washers and nuts may be used in |ieu of expansion bolts
or machine screws. Raceways or pipe straps shall not be welded to stee
structures. Cutting the main reinforcing bars in reinforced concrete beans
or joists shall be avoided when drilling holes for support anchors. Holes
drilled for support anchors, but not used, shall be filled. |In partitions
of light steel construction, sheet-nmetal screws may be used. Raceways
shall not be supported using wire or nylon ties. Raceways shall be

i ndependent|ly supported fromthe structure. Upper raceways shall not be
used as a neans of support for |ower raceways. Supporting nmeans shall not
be shared between el ectrical raceways and nechani cal piping or ducts.
Cabl es and raceways shall not be supported by ceiling grids. Except where
permtted by NFPA 70, wiring shall not be supported by ceiling support
systenms. Conduits shall be fastened to sheet-nmetal boxes and cabinets with
two | ocknuts where required by NFPA 70, where insul ating bushings are used,
and where bushi ngs cannot be brought into firmcontact with the box;

ot herwi se, a single |ocknut and bushing may be used. Threadless fittings
for electrical nmetallic tubing shall be of a type approved for the
conditions encountered. Additional support for horizontal runs is not
requi red when EMI rests on steel stud cutouts.

3.2.1.6 Exposed Raceways

Exposed raceways shall be installed parallel or perpendicular to walls,
structural nmenbers, or intersections of vertical planes and ceilings.
Raceways under raised floors and above accessible ceilings shall be

consi dered as exposed installations in accordance with NFPA 70 definitions.

3.2.1.7 Communi cat i ons Raceways

Communi cations raceways indicated shall be installed in accordance with the
previous requirenments for conduit and tubing and with the additiona

requi renment that no length of run shall exceed 50 feet for 1/2 inch and
3/4 inch sizes, and 100 feet for 1 inch or larger sizes, and shall not
contain nore than two 90-degree bends or the equivalent. Additional pul

or junction boxes shall be installed to conply with these limtations
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whet her or not indicated. Inside radii of bends in conduits of 1 inch
size or larger shall not be less than ten tinmes the nom nal dianeter

3.2.2 Cabl es and Conductors

"(AME#0001) Installation shall conformto the requirenents of NFPA 70 for
circuits rated 600 volts and less."

3.2.2.1 Si zi ng

Unl ess otherwi se noted, all sizes are based on copper conductors and the

i nsul ation types indicated. Sizes shall be not |ess than indicated

Branch-circuit conductors shall be not smaller than No. 12 AWG " (AM#0001)
Conductors for branch circuits of 120/208 volts nore than 100 feet |ong

feet long, frompanel to |load center, shall be no

smaller than No. 10 AWG." Class 1 renpte control and signal circuit

conductors shall be not less than No. 14 AWG Class 2 renpte control and

signal circuit conductors shall be not |ess than No. 16 AWG Cl ass 3

| ow- energy, rempte-control and signal circuits shall be not |ess than No

22 AVWG

3.2.2.2 Conductor ldentification and Taggi ng

Power, control, and signal circuit conductor identification shall be

provi ded within each encl osure where a tap, splice, or termnation is nade.
Where several feeders pass through a common pull box, the feeders shall be
tagged to indicate clearly the electrical characteristics, circuit nunber,
and panel designation. Phase conductors of |ow voltage power circuits
shall be identified by color coding. Phase identification by a particular
color shall be maintai ned continuously for the length of a circuit,

i ncludi ng junctions.

a. Color coding shall be provided for service, feeder, branch, and
ground conductors. Color shall be green for groundi ng conductors
and white for neutrals; except where neutrals of nore than one
systemare installed in the sane raceway or box, other neutral
shall be white with colored (not green) stripe. The color coding
for 3-phase and singl e-phase | ow voltage systens shall be as
foll ows:

120/ 208-volt, 3-phase: Black(A), red(B), and blue(C

b. Conductor phase and voltage identification shall be made by
col or-coded insulation for all conductors snmaller than No. 6 AWG
"(AM#0001) For switched conductor, identification shall be nmade by
col or-coded insulation, or conductors with may be identified by
the use of half-1|apped bands of colored electrical tape w apped
around the insulation for a minimumof one inche of |ength near
the end, or other nethod as submitted by the Contractor and
approved by the Contracting Oficer."

c. Control and signal circuit conductor identification shall be made
by col or-coded insul ated conductors, plastic-coated self-sticking
printed markers, permanently attached stanped netal foil markers,
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or equival ent neans as approved. Control circuit term nals of

equi pment shall be properly identified. Term nal and conductor

i dentification shall match that shown on approved detail draw ngs.
Hand lettering or marking is not acceptable.

3.3 BOXES AND SUPPORTS

Boxes shall be provided in the wiring or raceway systens where required by
NFPA 70 for pulling of wires, making connections, and nounting of devices or
fixtures. Pull boxes shall be furnished with screwfastened covers.
I ndi cated el evations are approxi mate, "(AM£0001)

Unl ess otherwi se indicated, boxes for new wall switches
shall be mounted 48 inches above finished floors.

Boxes for new outlets shall match

nmounting heights of existing, reused boxes. "

3.3.1 Box Applications

Each box shall have not |ess than the volune required by NFPA 70 for nunber
of conductors enclosed in box. Boxes for nmetallic raceways, 4 by 4 inch
nonm nal size and smaller, shall be of the cast-nmetal hub type when | ocated
in normally wet |ocations, when flush and surface nounted on outside of
exterior surfaces,"(AM#0001) ." Cast-neta
boxes installed in wet |ocations and boxes installed flush with the outside
of exterior surfaces shall be gasketed. Boxes for nounting l|ighting
fixtures shall be not less than 4 inches square, or octagonal, except
smal | er boxes nmay be installed as required by fixture configuration, as
approved. Cast-netal boxes with 3/32 inch wall thickness are acceptable
Large size boxes shall be NEMA 1 or as shown. "( AM#0001)

Boxes for use in masonry-block or tile walls
shall be square-cornered, tile-type, or standard boxes having
square-cornered, tile-type covers

3.3.2 Brackets and Fasteners

Boxes and supports shall be fastened to wood with wood screws or screwtype
nails of equal holding strength, with bolts and netal expansion shields on
concrete or brick, with toggle bolts on hollow masonry units, and with
machi ne screw or wel ded studs on steel work. Threaded studs driven in by
powder charge and provided with | ockwashers and nuts, or nail-type nylon
anchors may be used in lieu of expansion shields, or nachine screws.
Penetration of more than 1-1/2 inches into reinforced-concrete beans or
nore than 3/4 inch into reinforced-concrete joists shall avoid cutting any
mai n reinforcing steel. The use of brackets which depend on gypsum
wal | board or plasterboard for primary support will not be permitted. In
partitions of light steel construction, bar hangers with 1 inch |ong
studs, mounted between netal wall studs or netal box nounting brackets
shall be used to secure boxes to the building structure. Wen netal box
nounting brackets are used, additional box support shall be provided on the
side of the box opposite the brackets. This additional box support shal
consist of a minimum 12 inch |ong section of wall stud, bracketed to the
opposite side of the box and secured by two screws through the wall board on
each side of the stud. Metal screws may be used in lieu of the nmetal box
nounting brackets.
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3.3.3 Mounting in Walls, Ceilings, or Recessed Locations

In walls or ceilings of concrete, tile, or other non-conbustible material
boxes shall be installed so that the edge of the box is not recessed nore
than 1/4 inch fromthe finished surface. Boxes nmounted in conbustible
walls or ceiling material shall be nounted flush with the finished surface
The use of gypsum or plasterboard as a neans of supporting boxes will not
be permtted. Boxes installed for concealed wiring shall be provided with
suitabl e extension rings or plaster covers, as required. The bottom of
boxes installed in nmasonry-block walls for concealed wiring shall be
nmounted flush with the top of a block to mnimze cutting of the bl ocks,
and boxes shall be | ocated horizontally to avoid cutting webs of bl ock
Separate boxes shall be provided for flush or recessed fixtures when
required by the fixture ternm nal operating tenperature, and fixtures shal
be readily renovable for access to the boxes unless ceiling access panels
are provided

3.3.4 Installation in Overhead Spaces

In open overhead spaces, cast-netal boxes threaded to raceways need not be
separately supported except where used for fixture support; cast-neta

boxes having threadl ess connectors and sheet netal boxes shall be supported
directly fromthe building structure or by bar hangers. Hangers shall not
be fastened to or supported fromjoist bridging. Were bar hangers are
used, the bar shall be attached to raceways on opposite sides of the box
and the raceway shall be supported with an approved type fastener not nore
than 24 inches fromthe box.

3.4 DEVI CE PLATES

One-pi ece type device plates shall be provided for all outlets and
fittings. Plates on unfinished walls and on fittings shall be of
zinc-coated sheet steel, cast-nmetal, or inpact resistant plastic having
rounded or bevel ed edges. Plates on finished walls shall be of steel with
baked enanel finish or inpact-resistant plastic and shall be ivory. Screws
shal |l be of netal with countersunk heads, in a color to match the finish of
the plate. Plates shall be installed with all four edges in continuous
contact with finished wall surfaces without the use of mats or simlar

devices. Plaster fillings will not be permtted. Plates shall be installed
with an alignment tol erance of 1/16 inch. The use of sectional-type
device plates will not be permitted. Plates installed in wet |ocations

shall be gasketed and provided with a hinged, gasketed cover, unless
ot herwi se specified

3.5 RECEPTACLES

3.5.1 Si ngl e and Dupl ex, 20-anpere, 125 volt
Si ngl e and dupl ex receptacles shall be rated 20 anperes, 125 volts,
two-pole, three-wire, grounding type with polarized parallel slots. Bodies
shall be of ivory to match color of switch handles in the sane roomor to

harmoni ze with the color of the respective wall, and supported by nounting
strap having plaster ears. Contact arrangenent shall be such that contact
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is made on two sides of an inserted blade. Receptacle shall be side- or
back-wired with two screws per termnal. The third grounding pole shall be
connected to the nmetal mounting yoke. Switched receptacles shall be the
same as other receptacles specified except that the ungrounded pole of each
suitabl e receptacle shall be provided with a separate termnal. Only the
top receptacle of a duplex receptacle shall be wired for swtching
application. "(AM#0001) "

3.5.2 Recept acl es, 20- Anpere, 250-Volt

"(AM#0001) General Purpose receptacles, single, 20-anpere, 250-volt, shal
be ivory nplded plastic, two-pole, three-wire, grounding type. Specia
purpose outlets shall be as specified on the Draw ngs."

3.6 WALL SW TCHES

Wall switches shall be of the totally enclosed tunbler type. The wal
switch handl e and switch plate color shall be ivory. Wring term nals
shall be of the screw type or of the solderless pressure type having

sui tabl e conductor-rel ease arrangenent. "(AM#0001) Not nore than two
switches shall be installed in a single-gang box". Switches shall be rated
20- anpere 277-volt for use on alternating current only.

3.7 " (AM#0001) PANELBOARDS AND DI SCONNECT SW TCHES

Swi tches used as a notor disconnecting neans shall be capabl e of being

| ocked in the open position. Panel board door |ocks shall be keyed alike
Nanepl ates shall be as approved. Directories shall be typed to indicate
| oads served by each circuit and nounted in a holder behind a clear
protective covering. Busses shall be copper."”

3.7.1 Panel boar ds

"( AM#0001) Panel boards shall be circuit breaker type equi pped as indicated
on the drawi ngs.

3.8 FUSES

Equi prrent provi ded under this contract shall be provided with a conplete
set of properly rated fuses when the equi prent manufacturer utilize fuses
in the manufacture of the equipment, or if current-limting fuses are
required to be installed to limt the anpere-interrupting capacity of
circuit breakers or equipnment to less than the maxi num avail able fault
current at the location of the equipnment to be installed. Fuses shall have
a voltage rating of not |less than the phase-to-phase circuit voltage, and
shall have the tinme-current characteristics required for effective power
system coordi nation. Tine-delay and non-tine-delay options shall be as
speci fied

3.8.1 Cartridge Fuses; Current-Limting Type

Cartridge fuses, current-limting type, Cass K
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3.

9 MOTOR- DI SCONNECT MEANS

Each motor shall be provided with a di sconnecting nmeans when required by
NFPA 70 even though not indicated. For single-phase notors, a single or
doubl e pole toggle switch, rated only for alternating current, will be
acceptable for capacities | ess than 30 anperes, provided the anpere rating
of the switch is at |east 125 percent of the notor rating. Switches shal
di sconnect all ungrounded conductors. "(AM{0001) Switches serving as a

not or di sconnect neans shall be of the fused type and shall be horsepower
rated in coformance with UL 98."

.10 LAMPS AND LI GHTI NG FI XTURES

Bal | asted fixtures shall have ballasts which are conpatible with the
specific type and rating of |anps indicated and shall conply with the
appl i cabl e provisions of the publications referenced

.10.1 Lanps

Lanps of the type, wattage, and voltage rating indicated shall be delivered
to the project in the original cartons and installed in the fixtures just
prior to the conpletion of the project.

.10.1.1 | ncandescent

I ncandescent | anps shall be for 125-volt operation unless otherw se
i ndi cat ed.

.10.1.2 Fl uor escent

Fl uorescent | anps for electronic ballasts shall be as indicated

.10.1.3 " (AM#0001) DELETED

.10.2 Fi xtures

"(AME#0001) Fixtures shall be as shown in the fixture schedul e

Illustrations shown on the fixture schedule are indicative of the genera
type desired and are not intended to restrict selection to fixtures of any
particul ar manufacturer. Fixtures of sinilar designs and equival ent energy
efficiency, light distribution and brightness characteristics, and of equa
finish and quality will be acceptable if approved as equal. The
fluorescent energency light fixtures shall be furnished with self-contained
battery packs that operate on | anp on | oss of power."

.10.2.1 Accessori es

Accessories such as straps, mounting plates, nipples, or brackets shall be
provi ded for proper installation. "(AMt0001)

.10.2.2 Suspended Fi xtures

Suspended fixtures shall be provided with swi vel hangers in order to ensure
a plunb installation. Pendants, rods, or chains 4 feet or |onger
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excluding fixture, shall be braced to limt swinging. Bracing shall be 3
directional, 120 degrees apart. Single unit suspended fluorescent fixtures
shall have twi n-stem hangers. " (AM{0001) .
Rods shall be of not less than 3/16 inch dianeter. Flexible raceway shal
be installed to each fixture froman overhead junction box.

3.10.2.3 Ceiling Fixtures

Ceiling fixtures shall be coordinated with and suitable for installation
in, on, or fromthe suspended ceiling provided under other sections of
these specifications. Installation and support of fixtures shall be in
accordance with the NFPA 70 and manufacturer's reconmendati ons. Recessed
fixtures shall have adjustable fittings to permt alignment with ceiling
panel s. " (AM#0001) . Surface-nmount ed
fixtures shall be suitable for fastening to the structural support for

cei ling panels.

3.10.2. 4 Socket s

Sockets of "(AMK0001) " fluorescent fixtures shall be
of the type requiring a forced novenent along the |ongitudinal axis of the
lanp for insertion and renoval of the | anp.

3.11 PAI NTI NG AND FI NI SHI NG

"(AM#0001) Fixtures shall be factory painted after fabrication."

3.12 REPAI R OF EXI STI NG WORK

The work shall be carefully laid out in advance, and where cutting,
channeling, chasing, or drilling of floors, walls, partitions, ceiling, or
ot her surfaces is necessary for the proper installation, support, or
anchorage of the conduit, raceways, or other electrical work, this work
shall be carefully done, and any danage to buil ding, piping, or equipnment
shall be repaired by skilled nmechanics of the trades involved at no
addi ti onal cost to the Government.

3.13 FI ELD TESTI NG

Field testing shall be performed in the presence of the Contracting

O ficer. The Contractor shall notify the Contracting O ficer 10 days prior
to conducting tests. The Contractor shall furnish all materials, |abor

and equi pnent necessary to conduct field tests. The Contractor shal
performall tests and inspection recomended by the manufacturer unless
specifically waived by the Contracting Officer. The Contractor shal
maintain a witten record of all tests which includes date, test perforned,
personnel involved, devices tested, serial nunber and nanme of test

equi pnent, and test results. Al field test reports will be signed and
dated by the Contractor.

3.13.1 Safety

The Contractor shall provide and use safety devices such as rubber gl oves,
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protective barriers, and danger signs to protect and warn personnel in the
test vicinity. The Contractor shall replace any devices or equi pnent which
are damaged " (AM#0001) during construction.”

3.13.2 Cabl e Tests

The Contractor shall be responsible for identifying all equipnment and

devi ces that could be damaged by application of the test voltage and
ensuring that they have been properly disconnected prior to performng

i nsul ation resistance testing. An insulation resistance test shall be
performed on all |ow "(AW0001) " voltage cables after the cables are
installed in their final configuration and prior to energization. The test
vol tage shall be 500 volts DC applied for one m nute between each conductor
and ground and between all possible conbinations of conductors. The

m ni mum val ue of resistance shall be: "(AM#0001) 1 negohm or greater."

3.13. 2.1 Low Vol tage Cabl e Tests
a. Continuity test.
b. Insulation resistance test.
3.13.3 Mot or Tests
a. Phase rotation test to ensure proper directions.
b. (AM#0001) DELETED
3.14 OPERATI NG TESTS
After the installation is conpleted, and at such tinme as the Contracting
O ficer may direct, the Contractor shall conduct operating tests for
approval. The equi pnent shall be denponstrated to operate in accordance
with the specified requirenments. An operating test report shall be
subnmitted in accordance with paragraph FI ELD TEST REPORTS
3.15 FI ELD SERVI CE
3.15.1 Onsite Training
The Contractor shall conduct a training course for the operating staff as
designated by the Contracting Officer. The training period shall consist
of a total of 8 hours of normal working time and shall start after the
systemis functionally conpleted but prior to final acceptance tests. The
course instruction shall cover pertinent points involved in operating,
starting, stopping, servicing the equipnent, as well as all ngajor elenents
of the operation and mai ntenance manuals. Additionally, the course
i nstructions shall denobnstrate all routine nmaintenance operations. A VHS
format video tape of the entire training shall be submitted

3.15.2 Install ati on Engi neer

After delivery of the equipnent, the Contractor shall furnish one or nore
field engineers, regularly enployed by the equi pnent manufacturer to
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supervise the installation of equipnent, assist in the performance of the
onsite tests, oversee initial operations, and instruct personnel as to the

operational and mai ntenance features of the equi pnent.

3.16  ACCEPTANCE
Fi nal acceptance of the facility will not be given until the Contractor has
successfully conpleted all tests and after all defects in installation,

mat eri al or operation have been corrected.

-- End of Section --
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